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Theſe are thy glorious Works, Parent or Good, 
Almighty ! Thine this univerſal Frame, 
Thus wondrous Fair Thy ſelf how wondruus then! 
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„ I. .-. Have long deſired to ſee fuch a 
þ 1 * 8 of Natural Philsſopby, 
„ . as was, 1. Not too diffuſe, not 
3 + 4-4-5 expreſſed in many Words, but com- 
prized in ſo moderate a compaſs, as 
not to require any large Expence, either of Time 
or Money: 2. Not maimed or imperfect, but con- 
| taining the Heads of whatever (after all our Diſco- 
veries) is known with any degree of Certainty, 


either with regard to the Earth or Heavens. And 


this I wanted to ſee, 3. In the plaineſt Dreſs, 
| fimply and nakedly expreſt, in the moſt. clear, 
| eaſy and intelligible manner, that the Nature of 
the things would allow : Particularly free from all 


the Jargon of Mathematics, which is mere Heathen 
” Greek to common Readers. At the ſame time I 


wiſhed to ſee this ſhort, full, plain Account of the 


= viſible Creation, directed to its right End: Not 


barely to entertain an idle, barren Curioſity, but 
to diſplay 2% inviſible things of Gop, his Power, 
7 %iſdom and Goodneſs. 2 
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2. Bur I cannot find ſuch a Treatiſe as this in 
any Modern, any more than Antient Language, 
And I am certain, there is none ſuch in the Engh/h 
Tongue. What comes neareſt to it of any thing 
I have ſeen, is Mr. Ray's Miſdom of GoD in the 
Creation, Mr. Derbam's Phyſics and A/tro-Theolgy, 
Niewentyt's Religious Philoſopher, Mather's Chriſtian 
Phileſepher, and Nature delineated. But none of 
theſe, ſingle, anſwers the Deſign. And who will 
be at the Pains, to extract the Subſtance of them 
all, and to add the later Diſcoveries, of which they 
had little Knowledge, and therefore could take 
but little notice? This is a Deſideratum ſtill ; and 

one that a Lover of Mankind would rejoice to ſee 
even tolerably ſupplied. 

3. I am throughly ſenſible, there are many who 
have far more Ability, as well as Leiſure, for ſuch ® 
a Work than me. But as none of them under- 7 
takes it, I have myſelf made ſome little Attempt in 
the enſuing Volumes. Herein following Mr. 
Derham's Plan, I divide the Work into Text and 
Notes. The Text is in great Meaſure tranſlated 
from the Latin Work of John Francis Buddens, 
the late celebrated Profeſſor of Philoſophy, in the 
Vniverfity of Jexa, in Germany: But I have found 
occaſion to retrench, intarge or alter every Chap- 
ter, and almoſt every Section. So that it is now, 
4 believe, not only pure, containing nothing falfe 
or uncertain, but as u as any Tratt can be ex- 
pected to be, which is comprized in fo narrow a 


compaſs; and likewiſe plain, clear and intelligible 


to one of a tolerable Underſtanding. "The Notes 
contain the Sum of what is moſt valuable, in the 
above-named Writers: To which are added the 
choizeſt Diſcoveries both of our own, and of the 
Foreign Societies; chiefly extracted from that great 


Treaſury of Le arning, Mr. Chambers's Diftimary. © 
Theſe 
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Theſe likewiſe, I truſt, are as plain and clear, as 
the Nature of the things ſpoken will allow: Altho' 
ſome of them, I know, will not be underſtood, 
by an unlearned or inattentive Reader. 
4. MRANTINE I muſt apprize the Reader, that 
I have ſometimes a little digreſſed, by reciting both 
uncommon Appearances * and uncommon 
Inſtances of Art: And yet this is not properly a 
Digreſſion, from the main Deſign I have in view. 
For ſurely in theſe Appearances alſo, the Wiſdom 
of GoD is diſplayed : Even that manifold Wiſdem, 
which is able to anſwer the ſame Ends by fo various 
Means. And thoſe ſurprizing Inſtances of Art, do 
likewiſe reflect Glory upon Him, whoſe Spirit in 
Man giveth that Viſdom, whoſe Inſpiration teacheth 
Underſtanding. 5 | 3 
5. IT will be eaſily obſerved, that T endeavour 
throughout, not to account for things,. but only to 
deſcribe them. I undertake barely to ſet down what 
appears in Nature, not the Cauſe of thoſe Appear- 
ances. The Facts lie within the reach of our 
Senſes. and Underſtanding ; the Cauſes are more 
remote. That things are ſo, we know with cer- 
tainty: But why they, are ſo, we know not. In 
many caſes we cannot know ; and the more we . 
inquire, the more we are perplext and intangled.. 
Gop hath ſo done his Works, that we may admire: 
and adore : But. we cannot ſearch them out to per- 
ecrion. „ | N 
6. AND does not this open to us another Proſ- 
pet? Altho' one we do not care to dwell upon. 
Does noe the ſame Survey of the Creation, which. 


” fhews us the Wiſdom of Gop, ſhew the aſtoniſn- 


ing Ignorance and ſhort- ſightedneſs of Man? For 
when we have finiſhed our Survey, what do we 
know? How inconceivably little? Is not every 
thinking Man conſtrained to cry out, And is is 
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n? Do all the boaſted Diſcoveries of ſo enlightened 


an Age, amount to no more than This? Vain 
Man wonld be w/e) Would know all things! 
But with how little Succeſs does he attempt it? 
How ſmall a Part do we know even of the things 
that encompaſs us on every ſide? I mean, as to 
the very Fa: For as to the Reaſons of almoſt every 
thing which we ſee, hear or feel, after all our Re- 


ſearches and Diſquiſitions, they are hid in impene- 


trable Darkneſs. 1 | 
7. I TRUST therefore the following Tract may, 


in ſome degree, anſwer both thoſe important Pur- 
ſes.. It may be a means, on the one hand, of 
humbling the Pride of Man, by ſhewing that he 
is ſurrounded on every fide, with things which he 
can no more account for, than for Immenſity or 
Eternity: And it may ſerve, on the other, to diſ- 
play the amazing Power, Wiſdom and Goodnefs 
of the great Creator; to warm our Hearts, and to 
fill our Mouths with Wonder, Love and Praiſe | 


John Weſley. 


= W © ww. Hcg K. 


pPbixing among the Hebrews 
aud Egyptians: 


© The Philoſophy of Phytha- 
© goras, Plato, Ariflotle : | 
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I. The Order obſerved in 
* this Treatiſe: 
* 2. The Method of philoſo- 


3- Among the Greeks : 


— n 


| 7 he INTRODUCTION. 
5 Of che gradual Improvement of f Natural Philoſophy. 


4. The ai Ferent Method per- 
furd by the four Greek Sets : 

35 "7 he Philoſophy of the 
Schoolmen : | 

6. The Revival of Philo- 
/ephy by Lord Bacon; 

7. Greatly promoted by 
Phils . ephical Societies 

8. 7, The 


; regard to Plants, Stones, 


From the Art of Chemiltry : || 


3 
8. The Improvement made 16. Diſcoweries conterning 
in every Branch of it : In || the Loadflone; 
Anatomy, the Diſcovery of 17. Concerning Glaſs and 
tbe Circulation of ihe Blood, || Burning-Gloſſei, 
of the Lacteal Veins, and the 18. The Mature of the 
Thoracic Duct; I Air is more accurately diſco- 
9. Of the Generation of || wered, by means of the Ba- 


l Animals from Es; rometer, the Thermometer and 


10. Of the Transfuſion of |, the Air-Pump : 


| Blood ; 19. Diſcoveries relating to 


11. Diſeaſes themſelves Water : | 
and the Operations of Madi- 20. Diſcoveries which 
cines give Occafion for far- | ſpew the Nature of Fire : 
ther Diſcoveries. © | OF Gunpowder, Phoſpho- 
12. Many Anatomical Di/- || rus, Aurum Fulminans 


eoveries have been made by || 21. Of the Earth, and. i 


Microſcopes: | the thief Syſtems of the Uni- 
13. Many, with regard || verſe - | 
zo Brute, particularly Fifhes || 22. Of the Sun, the Pla- 
and Inſefts | nets and their Satellits : 
14. Many likewiſe, with | 23. Of the cauſes of Ma- 
' tural Bodies | 8 
24. Of Spirits and Di- 
Dine tings. . 


Metals and Minerals. 
15. Great Improvements 


NATURAL. Philoſophy treats both ef Gow 
Himſelf, and of his Creature:, viſible and 
inviſible. Of theſe I purpoſe to ſpeak in ſuch a man- 


ner, as to aſcend from the Conſideration of Man, thro*” 7 


all the Orders of things, as they are farther and farther 
removed from us, to Gov. the Center of all Know- 
ledge. (I mean, of viſible things; Of the invi/ible 
World we cannot know much, while we dwell in 
Houtes of Clay.) Thus Specalative Philoſophy aſcends 
from Man to Gos, Practical deſcends from Gov to 
Man. 


2. Tux moſt antient Nations, the Epyptians and 


Hebrews in particular, philoſophized much concermn 
Goo, and concerning Genii, good or evil © fits, of 
an Order ſuperior to Man. What they taugbt con- 

cerning 


Bet 
8 


. 


(9-3 


7 cerning the viſibleWorld, related chiefly to its Origin, 
the Changes it was to undergo, and its final Diſſolu- 


tion. But on all theſe Heads they only delivered to 


” their Poſterity, what they had received from their 
3 Forefathers. | CF | | 


3- AMONG the Greeks, Thule, Milefus, and his Fol- 


” lowers, applied themſelves, with great Induſtry, to 
= diſcover, with the bell Helps they had, the material 
” Cauſes of natural things. They were ſucceeded by 
© others, who more curiouſly ſearched into the Structure 
of Natural Bodies. Here the Foundation of Natural 
> Hiſtory was laid, in various Obſervations on Plants, 
Animals and other things: And herein the Endeavours 
of Ariſtotle, and Theopbraſius in particular are to be 
* commended. Yet in other reſpects, Aiſfotle did not 


promote, but rather obſtruct the Knowledge of Na- 


ture: For he made Philoſophy as unintelligible by his 
z abſtract and metaphyſical Notions, as Plato, Pythagoras 
and others did, by their Ideas, Numbers and. 
Symbols. e 19 ve! 


4. In ſucceeding Times, when the four Greek Sets, 


the Platonic, Peripatetic, Epicurean and Ste divided the 


World between them, the Plaroniſis almoſt confined 


® themſelves and their Opinions to the Suhjetof Divinity; 


the Peripatetics regarded litt'e but Logic; the Sie, 


little but Moral Philoſophy; and the Zprcureans. had 
ſmall concern about any, being immerſed in ſenſual 
> Pleaſures: So that none of them made any conſidera- 
ble Improvement in any branch of Natural Philoſophy.” 


5. Wren the utter Barbariſm which followed was 


= little diſpelled, Ariſtotle began to reign. His Fal- 
= lowers (the School-men, as they were called) might. 
= have improved Natural Philoſophy, if (like their 
- Maſter) they bad diligently cultivated the Knowledge 
of Nature, and ſearched out the Properties of particular 
things: But it was their Misfortune, to negle& what 
Was commendable in him, and to follow only what 
Was blame-worthy; ſo as to obſcure. and pollute all 
= Philoſophy, with abftrat, idle, vain Speculations. 
ret ſome of them, after the Araliant had introduced 
the Knowledge of Chemiſtry into Europe, were wiſe 


at ove 


"0 


above the Age they lived in; and -penetrated ſo far ! 
into the ſecret Receſſes of Nature, as ſcarce to eſcape 


Albertus Magnus. 


new Light. And none was more ſerviceable herein 
than Lord Bacon; who well underſtanding the Defects 


of the School-Philoſophy, incited all Lovers of Natu- 
ral Philoſophy, to a diligent Search into Natural 


Hiſtory. And he himſelf led them the way, by many 
Experiments and Obſervations. 1 


7. AFTER this, not ſingle Perſons only, but whole 
Societies applied themſelves carefully to make Expe- 
riments ; that having accurately obferved the Structure 


and Properties of each Body, they might the more ſafely 


judge of their Nature. And the Advantages which 


have arifen from hence manifeſtly appear from the 
Memoirs of the Royal Society at London, of the Aca- 
demy of Sciences at Paris, and thoſe of the ſame kind 


in Germany, as well as ſeveral other Parts of Europe. 


8. To mention but a few of the late Diſcoyeries in 


each branch of Natural Philoſophy. With regard to 


the Structure of an Human Body, how many things 
have modern Anatomiſts diſcovered, which were ei- 


ther little underſtood by the Antients, or wholly un- 


known to them? Such for inftance, is the Circulation 
of the Blood, diſcovered by Dr. William Harvey, 
whoſe * Anatomical Exercitations” concerning it 
were firft publiſhed in the Year 1628. Such were the 
Lacteal Veins, diſcovered firſt in Brutes by Caſpar 
Aſellius, of Cremona; and ſoon after in Men: Such the 
Thoracic DuR, and Receptacle of the Chyle, obſerved 
firſt by Dr. Johr Pecquet, of Paris, whereby the whole 
Courſe of the Blood is now clearly underftood. | 
9. Ds. Harwy improved Natural Philoſophy, b 
another no leſs eminent Diſcovery: For he was the fi 
of the Moderns that ſhewed all Animals to be gene- 
rated from Eggs. That the Antients knew and taught 
this, (Orpheus in particular) cannot reafonably be 
doubted. But as the knowledge of it was intirely 
| | loſt, 


6. AFTER the Revival of Learning, as all other 
Branches of Philoſophy, ſo this in particular received 


the Suſpicion of Magic. Such were Roger Bacon and d 
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far loſt, to revive was the ſame. thing as to invent it. It 
is obvious, how great a. light this pours upon that 
nd 5 dark Subject, with regard to the Generation of Men, 
as well as of other Animals. | | 
> 10. ANOTHER remarkable Diſcovery in the laſt 
eq Century, was that of the Transfuſion of Blood. The 
in Blood of a young, lively, healthy Animal was trans- 
&s || fuſed, by means of a ſmall, filver Tube properly ad- 
julled, into the Veins of another, which was old, 
weak and ſickly. And the Effect has amazed all the 
ny © Beholders. When the Experiment was tried before 
© ſeveral of the Royal Society, a feeble, worn-out Dog, 
ready to die with Age, and hardly able to trail his 


= Legs after him, was no ſooner filled with young 
re Blood, than he leaped up, as from Sleep, ſhook him - 


y ſelf, and ran up and down, as lively and active as a 
Puppy. In France the Experiment has been made: 
upon Men, and with as ſurprizing. Succeſs. What 
© pity, that ſo important an Experiment ſhould ever fall 
into diſuſe! That it is not fill repeated upon proper 
| Occaſions ? Eſpecially where all other Means fail: 
” 11. IT cannot be denied, that Phy/icians have figs 
nally improved this Branch of Philoſophy, as they have 
” continual Opportunities of making new Diſcoveries in 
the Human Body. In Diſeaſes themfelves, the won- 
derful Wiſdom of the Author of Nature appears: And 
by means of them many hidden Receſſes of the Human 
Frame are unexpectedly diſcovered. The Powers of 
Medicines alſo variouſly exerting themſelves, lay open 
= many Secrets of Nature. 
” 12. AnD how many things in all Bodies, as well 
as in the Human, which eluded all the Art and Induftry 
of the Antients, have the Moderns diſcovered by tte 
Help of Microſcopes? Altho? theſe. are not properly a 
modern Invention: It being certain, ſomething. of this 
kind was in uſe, many hundred Years ago. There 
are ſeveral Works of great Antiquity ſtill extant, the 
Eeauties of which cannot even be diſcerned, much leſs. 
could they have been wrought, by the fineſt naked 
Eye, which ever was in the World. Such is that Seal, 
now in the Cabinet of the King of France, allowed R | 


Au @ BY 


ds HE anno hu AH Ih , IEG is 2, — * 7 pom | 


— 
r 


5 . e — = - — n 
— Wl TN „ „ Ss a - — 6 DO EOS 
— 2 * — —— > TE” * 2 9 * — Ss Rag 
— e Wy? Ing 3 TICS PPA 


Fr.. 


2 — 


nr eee 


—ͤ—ä— ** hg Ju — * N * 
* wth. — . 4 ” m- . — - —_ * 
voy td AR. VS: = as <0 09 oh _ — ” — 8 - 


IE 


— ꝰ n — e . — — — x 
1 . NO LED 


e , OO Ro OR 
2 * 8 * 15 
* © 8 
* 


Cn) 


be at leaſt fifteen hundred Years old, Six-tenths of an 
Inch long, and four broad, which to the naked Eye 
preſents only a confuſed;Groape, but ſurveyed with a 


Microſcope, diſtinctly exhibits Trees, a River, a Fs! 


and ſixteen or ſeventeen Perſons. 

13. Now whatever aſſiſts us in ſearching out the 
Structure of an Human Body, equally helps us to find 
out the Nature and Properties of other Animals. 
Hence in theſe likewiſe we have received ;r-at light, 
from Anatomical and Microſcopical Obſervations, 
Thoſe eſpecially who have beſtowed their whole Time 
and Thoughts on one kind of Animals, (as Dr. Willoug h 


by, on Fiſhes, Dr. Swammerdam, of Amſterdam, on In- 4 
ſets} have illuſterated to a ſurprizing degree, the Sub- 


jects on which they wrote. 

14. Many have diligently ſearched into the Nature 
of Plants ; particularly Mr. Ray, who has not ooly 
ranged them in a new Method, but allo wrote an ela- 
borate Hiitory of them. Others have def. r bed with 
equal Diligence either Plants in general, or thoſe of a 
particular Country. And others have ſhewn the like 


Induftryan finding out and explaining the Nature of 


Stones, Metals, Minerals, and other Foſſi!s 

15. Non is it ſtrange that the Moderns have pene- 
trated farther into the Receſſes of Nature than the An- 
tients, conſidering the Advantages they. have received, 
from the Art of Chemy?ry. Not that this is an Invention 
of later Ages: t was in ſome meaſure known long ago. 
But as this art has been cultivated in our Age, with 


far greater Accuracy than ever, ſo by this means many 


Properties of Natural Bodies have been diſcovered ; 
of Foſſils in particular. 


16. Bur none of theſe have ſo much engaged the 


Study of the Learned. or fo well deſerved it, as the 
Loadftone, Its ateractive Force was known to the An- 
tients, and. the Origin of that Diſcovery is recorded by 


Pliny. But it does not appear that they knew of its 


pointing to the Pole, or of the Uſe of the Compaſs, 
This (the Compaſs) was invented by John Gora, in 
the Year 1300. But it has been ſince obſerved, that 
the magnetic Needle ſeldom points exactly to the "but 

on 
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bf bat varies from it ſome Degrees to the Eaſt or Weſt, 


17. NzAaRLY related to the Nature of Foſſils is 


by Lucretius, Pliny and others among the Latins, Yet 
the Art of making Glaſs has been ſince their times 
abundantly improved. One Branch of this is, the 
Art of making Burning-Glaſſes, which are now 


brought to ſo great Perfection, as either to melt or 


reduce to aſhes the moſt ſolid Bodies, in a very few 
> Moments. If theſe were known to the Antients at all, 


As 


” 418. LATER Ages have likewiſe made many Diſco- 
veries, with regard to Earth, Water, Fire and Air: 
The laſt of which, Air, tho! it be of fo fine a Texture 
as to be wholly inviſible, yet producing ſuch amazing 
Effects, has excited the moſt diligent Enquiries of the 
curious. Nor does any Part of Philoſophy afford a 
wider field for Experiments and Diſcoveries. The 


Weight of it we can aſcertain by that curious Inſtru- 


F 


ment, the Barometer, invented by Torricellias, the De- 
grees of Heat and Cold, by the Thermomerer. By the 
Air- pump (invented by Oro Guerick, Mayor of Magde- 


urg the Air is drawn out of any Bodies, or more 
largely thrown into them. And hereby many Effects 
are produced, which deſerve our diligent Conſidera- 
tion. N 8 
19. Wirz regard to Water, the Diſcoveries of later 
Times are numerous and important. Such are the 
Diving-Bell, invented by George Sinclair; the Diving- 
Machine of Alphonſo Borelli, a kind of Boat, which is 
ſo contrived as to be navigated under water: And the 
Art of making Salt-water freſh, which is now done 
with little Expence, ſo far that the Saltneſs is taken 
away, and it is fit for almoſt all Uſes. | 
20 Taue Nature and Properties of Fire alſo have 
deen accurately traced in late Ages: For which new 
Occaſion was piven by the Invention of Gunpowder, by 


8 8 


r , 
S505 II. a+; Ret” S £ EDA 
hy 5 N 8 KY bs ++ "65 ES - 


Voit. I. Berthold 


Vat 
6 
2 


"oy "AI" 


( 74 ) 


| Berthold Schwartz, in the fou rteenth Century. 4arun 
off with a louder | 


Fulminans, a yet later Invention, 


Exploſion than Gunpowder. Other Bodies there are, . 
which do not burn, and yet emit Light. Such is the 
Ronazian Stone, which placed in the dark, ditfafes | 


Light like a burning Coal. It is well known that the 3 


preparation called. Pho/prorus, has the ſame Proper 


21. Vaniovs Theories of the Earth have lately | 
10us Con- . 


jectures. The ſame may be ſaid of the Syſtems of the 


appeared. But they are no more thaw i 


Univerſe, a. few particulars excepted. The Prolamaic | |; 


Syſtem, which ſuppoſes the Earth to be the Centre of 
the Univerſe, is now deſervedly exploded : Since | 


Copernicus has revived that of Phythagoras, which was | 


probably received by moſt of the Antients. 7 ple 
Brake „ which jumbles both together, rs too complex | 


and 1 intricate, and contrary to that beautiful Simplicity, | : 
conſpicuous in all the Works of Nature. 


22. Txt Teleſcope however (invented by Galilee) | 


has diſcovered many Stars unknown to the Antients, | 
together with the Nature and Motion of the Planets, | 1 


both Primary and Secondary. By this alſo have been 
diſcovered the Spots on the Sun, the Inequality of the 
Surface of the oon, the Nature of the Galaxy or 
Milky Way, and many other Particulars relating to 
the Heavens. 


23. Wirz regard to Doc in general, it is com- 


monly ſuppoſed, that our Age has a vaſt am j 


over Antiquity, by having found out new Principles 


and Hypotheſes, whereby we can account for all the FE 
Secrets. of Nature. But this will bear a —_— . 


For beſide that the chief of our Hypotheſes are not 


new, but known long ago, the Learned have kitherto | . 


very little profited by all their Hypotheſes. And in 
truth all their Diſquifitions touching the Cauſes of Þ 


Natural Bodies, terminate in mere Conjectures: One 
whereof is often more probable than another, but none x 


admits of any ſolid Proof. 


1 Wu ar remains of Natural Philoſophy, is The | LE 
0 


ctrine concerning Gop and Spirits. But in the 
tracing of this, we can neither depend upon Reaſon þ 
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nor | | 
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FL 
run nor Experiment. Whatſoever Men know, or can 
der know concernipg them, muſt be drawn from the 
Oracles of Gop. Here therefore we are to look for no 
new Improvements, but to ard en the good old Paths : 
To content ourſelves with what Gop has been pleaſed 

to reveal; With rhe farrh once detiwerend to the Saints. | 


; 


8 Pn _—_ 2 SATIRE” MY Tat 33 SY, Ix bates 7 © 
2 A N * x =” - Pa WR 
.. ISP CINE SNETEE % 
9 . r * * 41 Ev = IT 0 l \ 
E e 
8 8 — e c Te? rn 
* 2 . » Lo 2881.5 ns ee 


26 
55 
1 
. 
7 
3 


As 


>= 3% 5955 N . 
= 


1208 EE 17 


2 
2 


Part the Firſt, 
Of Man. 


CHAT L 
Of the Structure of the Human Body. 


1. The Similar, alid Parts, 
2. A Fibre, 
3. A Bone, 
4 4 Cartilage, 
. A Membrane, 
6. An Artery, 
7. A Vein, | 
8. The Lymphatic Veſſels, 
9. A Nerve, | 
10. The Flesb, 
11. 4 Gland, 
12. 4 Muſcle, 


13. The Cuticula and Skin, | 


14. The Fat, 
15. The Pannicnlus C * 


þ 


dts. Mic a 


16. The Difſimilar Pans 


in particular the Head, Cere- 


| brum, Cerebellum, Medulla 


oblongata, 
17. The Meninges, 
I 8. The Brain, 


19. The Origin of the 


Nerves, 

20. The Pineal Gland, 

21. The Cuarus of the Eye, 

22. The Muſcles of the Eye, 
Tunica Aanata, 
Structure of the Eye, 

23. The Coats of the Eye, 

24. Thefumoursof theEye, 


25. The 


( 


a 3 ly, fo — 
286. The Bones, Paſeges | 
} . Windows, LOS 
27. The Neſtrils, 

28. TheTowpue, and Teeth, 
29. The Palate, 
30. The Uuula and Tonſili, 
31. The Hair, 
32. The Heart, 
33. The Pericardium, 

34. The Lungs, 


al Muſcles, Diaphragm 

36. The Pleura & Medi- 
mum : 

37. The External Parts of 
; 5 4 Miadle Cawity, 
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plate the Human Body. 


F | Bones, Membranes, 


35. The Thorax, Interco-|| 


. 
ah 


wp: 


38. The Stomach, - 
E The Inteſtines and Me- 


— 


th. 


40. ' The Lafeal Vans, 
| 41. The Omentum, Pan- 
creas, 
42. The Liver, | 
43. The Gall-blaaaer, 
Duts, Spleen, 
44. T he Kidneys, Urerers 
Bladder, 
45. The Hands, 
— The Feet, 
7. The Animal Spirits, 
3. The Secretion of the 
other Fluids, 
49. The Blood, 


| 50. What are the fir 
1 . ments of the ws. 5 


. 


— 


N 
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8 Man ought to know Himſelf beſt, we begin 
our Treatiſe here. 


And firſt, let us contem- 
The Parts of this are either 


©? jalig or fluid. Thoſe of the Solid, of which the reſt 
ag are formed, are termed Similar Parts: 
Lig 
£ - Lymphatic Veſſels, Nerves, Fleſh, Muſcles, Tendons : 


Such are Fibres, 
aments, Arteries, Veins. 


. 5 And thoſe General Coverings of the Body, the Cuticle, 
the Skin, Fat, and the Panniculus Carnoſus. 
228. A Fibre is a kind of ſlender Thread, of which 


; 2 bres is different alfo. 
3. Tux hardeſt Part of 
ene. is termed a Bone. 


4 


— 


; all the other Parts of the Body are woven : Accordin 
| 2 to the Difference of which, 


the Subſtance of the Fi- 


the Body, white and id of 
The Bones are covered with 


a thin Skin, called the Perioſteum, extremely ſenfible. * 
BY B 3 


4. AN NEXT 


ah. 


— _— 


—_—_— 
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4 14] 2 8 Bones conſiſt of thin plates, hing one upon anether ; 
7 and theſe again, of Fibres running lengthways, ſome to the Extre- 
7 mity of the Bone, ſome not ſo far. 


Yet none of them te:minate 


( 08. 3 


4. Ax NEXT to the Bones are the Cartilages, white, IP 
flexible and ſmooth ; moſt of which in proceſs of time 
become Bones, hard and quite void of Senſe. 3 
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there, but are continued tranſverſely, and as it were arched, the 
Fibres of one fide meeting and uniting with thoſe of the other, and *_ 
this at each Extremity. | 8 

TnESE Plates are differently diſpoſed in different Bones: Ii! 
thoſe that have a large Cavity, they are contiguous on each ſide, 
and very cloſely united. In thoſe whoſe Cavities are ſmall, man 
of the inner Plates are diſtant from each other, having little long 
Cells between them. In Bones whoſe Plates are contiguous, there 
are Pores tbro and between them, (beſide thoſe for the Blood- | 
Veſſels.) The firſt pierce them tranſverſely, from the Cavity to 
the external Surface of each Plate, The ſecond run lengthwayͤs 
between the Plates, and diffuſe an oil with which they are ſupplied 


by the tranſverſe Pores. | | + 

Tux Bones are generally bigger at each End than in the Middle, 
that the Joints may be firm, and the Bones not ſo eafily diflocated. 
But to ſtrengthen the middle of the Bone, the Fibres there are more 
cloſely compacted. Likewiſe the Bone, being large and hollow, is 
not ſo eaſily broke, as if it had been ſolid and ſmaller : For of two 
Bones of equal Length and equal number of Fibres, that is ſtronger | 
which has the larger Diameter, : = 

THz Blood-Veſſels uſually enter the Ends of the Bones, the Ar- 770 
teries at one end, the Veins at the other. The Medullary Veſſels Fg 
commonly enter the Sides of the Bone, and that obliquely. 1 


Tux Marrow is covered with a Membrane, wherein are incloſed | 
little Bags. In theſe Bags are glandulous Bladders, ſerving both to 
fecern the Marrow from the Blood, and to receive it. Both theſe 
and the Bags have Paſſages into each other, whereby the Marrow ©” 
has free courſe, It paſſes firſt thro the tranſverſe Pores of the firſt 
internal Plate into the longitudinal ones. Thence it proceeds into 
other tranſverſe Pores, when it alters its courſe again, and exſudes 
farther. Thus it paſſes alternately thro* and between the Plates, 
till it is diffuſed throughout, In this. manner it is diffuſed thro' | 
Bones, whoſe Plates are contiguous. But where the Plates are 
at a diſtance, the ſmall Cells contain Glands, which directly ſupply ©: 
the Plates with Marrow, | 3 _ 
Tux Marrow not only ſerves to keep the Subſtance of the Bone 
moiſt, but to lubricate the Joints, and to hinder: the Ends of tbe 
Bone, from being worn or over-heated with Motion, It alſo 
moiſtens the Ligaments which tie them to each other: As do 
likewiſe the Glands found in all. the Joints, The Back-bone 7 
hath theſe two Things peculiarly remarkable. 1. Its different ar- 
ticulations from the other Joints of the Body. For here moſt of tge 
Joints are flat, and withal guarded with Aſperities and Hollows, 
made far catching and holding; ſo as firmly to lock and keep the 


(29 


5. Tus various Parts of the Body are clothed with 
2 Membranes, which are whitiſh Tunicles, extremely 


me 

tdtin and flexible, compoſed of Fibres interwoven with 
HE > each other, as a piece of Cloth is of Threads. They 
— are faſtened together by a kind of Cartilages, which 
are termed Tigaments. | ; 

the | : EE > 


-— Joints from Luxations, but withal to afford them ſuch a Motion, 
2s is neceſſary for the Incurvations of the Body. 2. The difference. 
of its own Joints in the Neck, Back and Loins. In the Neck the 
tuo upper Vertebræ, are curiouſly made, and jointed (different from 
the reſt) for the commodious and eaſy. bending and turning the. 
Head every way, In the Thorax, and Back, the Joints are more 
cloſe and firm; and in the Loins, more lax and pliant; as alſo the- 
Spines are different, and the Knobs and Sockets turned a quite 
=” contrary Way, to anſwer the Occaſions the Body hath to bend more 
there, than higher in the Back. So that its Structure is the very 
> beſt that can be contrived ; for had it been all Bone, we could have- 
had no Motion in our Body; had it been two or three Bones arti. 
>= culated for Motion, the Medulla Spinalis muſt have been neceſſarily- 
=> bruiſed at every. Angle or Joint; beſides, the whole would not have- 
deen ſo pliable, for the ſeveral Poſtures we have Orcafton to put our- 
ſelves in. If it had been made of ſeveral Bones without intervening 
Cartilages, we ſhould have lrad no more Uſe of it, than if it had- 
been but one Bone. If each Vertebra had had its own diſtin Car- 
* tilage, it might have been eaſily diſſocated. And laſtly, the oblique: 
Proceſſes of each ſuperior and inferior Yertebra, keep the middle one 
that it can neither be thruſt backwards nor forwards to compreſs the- 
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to 
ele Medulla Spinalis; | 
oo Tz Pelvis made in the Belly by the Lium, Offa Coxendicis and 


Paubis, is larger in a Female than in a Male Skeleton, that there 


* 
1 
. — 

2 
. 


8 . e 


ito 1 may be more room for the lying of the Fiſcera and Fætus. So the 
des Eatilage bracing together the two Sharebones, is twice thicker and. 


es; lzaxer in Women than Men. As alſo is the Cartilage that ties the 
ro? © Os Sacrum to its Vertebra; and all to give way to the Paſſage of the 
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Fetus. | 
are | | a 5 3 
ly | ANOTHER conſiderable Difference is in the cartilaginous Pro- 


duction of the ſeven long Ribs, whereby they are braced to the 

Breaſt- bone. Theſe are harder and firmer in Women than in Men; 
0s better to ſupport the Weight of the Breaſts, the ſucking In- 
ants, &c, . 

I is remarkable in the Joints, and a manifeſt Act of Caution and 

Deſign, 1. That altho' the Motion of the Limbs be circular, yet the 
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ray Center of that Motion is not in a Point, but an ample ſuperficies. I 
he 4 Point, the Bones would wear and penetrate one another, and the 
's, 7 Joints would be exceeding weak, But the Joint conſiſting of two 
1 large Superficies, concave and convex, ſome furrowed and ridgedz 

7 ſome like a Ball and Socket, and all lubricated with an oily Sub- 
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Slands to their Mouths; which is a good Contrivance, to prevent 


tim) 


6. An Artery is an hollow Canal, compoſed of Fi- 
bres cloſely twiſted together, which conveys the Blood 
from the Cavity of the Heart to all the Parts of the * 
Body. All the Arteries Spring from Two, the Aorta 
or Great Artery, and the Pulmonary Artery. The lat-. 
ter conveys the Blood from the Right Ventricle 
of the Heart, thro' the Lungs, into the Left Ventri- 7 
cle. The former conveys it from the Left, to all 
other Parts of the Body. The Pulſe which is in every 
Artery is only a Continuation of the Motion impreſt 
upon it by the Motion of the Heart. > —_ 

| 7. A 
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Pa 
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Kance, they are incomparably prepared both for Motion and Strength. 
2. That the Bones next the Joint are not ſpungy, as their Extre- 
mities commonly are, nor hard and brittle, but capped with a ſtrong, 
tough, ſmooth, cartilaginous Subſtance, ſerving both for Strength 
and Motien. | | | 
Fox affording this oily Matter, there are Glandules very commo- 
diouſty placed near the Joints, fo as not to ſuffer too great Compreſ- 
non by the Motion of the neighbouring Bones, and yet to receive 2 
due Preſſure, to cauſe a ſufficient Emiſſion of the Oil into the Joints, 
Anotber Thing conſiderable is, that the excretory Ducts of the 
Mucilaginous Glands have ſome Length in their Paſſage from their 
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their Mouth being oppreſſed by the Mucilage, and alſo to hinder the © 
too plentiful Effuſion thereof, but yet to afford a due Expreflure of FR} 
it at all Times, and on all Occahons; particularly in vidlent and q 
Jong-continued Motions of the Joints, when there is a greater than 
oidinary Expence of it. | bee 
d Tux Arteries ordinarily conſiſt of Three Cours or Membranes, | 5 
The Outermoſt has been generaily thought to be compoſed of fine 
Blood · veſſels. The Second is Muſcular, and made up of firm and © 
Krong circular, or rather ſpiral Fibres : Of which there are more or 
fewer Strata, as the Artery is larger or ſmaller. Theſe Fibres are 
extremely elaſtic, The Inmoſt Coat is a fine, denſe, tranſparent 
Membrane, containing the Blood, whiich otherwiſe would eaſily 
ooze thro' the Spiral Fibres. 5 v7 
Ox a more accurate Examination it bas been found, that the 


Outermoſt Coat of all Arteries is a Cellular Subſtance, compoſed 


of fine, pellucid Membranes, which may be ſtretched even ſuddenly ag 
to a great Extent without breaking. And they as ſuddenly collapſe, 
when that ſtretching Force is removed. Theſe Cells contain an 
eily Liquor, whi ch their Coats ſecern from the Branches of the 
Artery that are ſpread over them. This cellular Subſtance of the 
Arteries ſerves to connect them with the ſurrounding Part-, withß- 
aut hindring their Actions or Motions. It gives a ſafe Paſſage to 


( - 22 * 


4 7. A Vein is a das Canal, which receives the 


Blood from the Artery, and conveys it back to the 


Ry eart. The chief Veins are three, The Jena Cava, 


which pours the Blood thro? a wide Paſſage into the 
Right Ventricle of the Heart, the Pulmonary lein, 
which in like manner pours it into the left Ventricle : 
1 nd the Yena Porte, which does not, like the two 

former, end in a large Trunk, but ſpreads itſelf at 
esch Extremity into numerous Branches. | 
> In the Cavity of the Veins, there are certain thin. 
Tunicles, which are termed Values. Theſe, during 
the regular motion of the Blood, he cloſe to the Side 
of the inner Coat: But in caſe of any Obſtruction, 
ecede from it and cloſe the Paſſage, to prevent the 
plood's falling back. 
8. Taz Lymphatic Yeffels are ſmall Canals full of. 
J 3 confiſting of a thin, tranſparent Tunic, 
3 Leeb convey an extremely clear Liquid into the 
Maſs of Blood. Probably theſe (as well as the Veins,) 
Ind all the other Veſſels, are only Continuations of 
he Arteries. 

. A Nerve is a whitiſh, round, Nlender Body, 

triling from the Brain, which is ſuppofed to convey. 
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be the Animal Spirits, to all Parts of the Body. What 
of meſe Spirits are none can ſhew : Nay we are not ſure, 
nd "they have any Being. For none can certainly tell, 
an *Whether the Nerves are hollow Canals, or only ſolid. 
es. Threads, incloſed in proper Integuments. 

ne 8 
nd 

or ee or Tn g 
are the Veſſels of es- other Coats, and ſupplies oil for lubricating 
fy | 1 2 em. There is alſo another Cellular Subſtance, between the 
ily = Membranous and the Muſcular Coat. 

Ar the Arterjes begin with a larger Trunk, and grow leſs and 
the 1 eſs till they are no longer ſeen by the naked Eye. Hence they are; 
fed 2 pntinued, 'til] they inoſculate with the Veins, and ſo form Law 
n uninterrupted Channel, 
fe, | 5 Tux v appear white, becauſe their Coats are of ſo denſe a Cantos 
an Ihre, that the Blood is not viſible thro' them, This proceeding. 
the Pom wider to narrower Canals, is continually obſtructed in its Paſ-. 
the ee. But being puſhed. on by the Motion of the Heart, it diſtends 
«| t ns and cauſes. that leaping Motion called the Pulſe, By 


| 1 . as well. as by their — Arteries are TE? from 
Meins. 


termed Fig. All flehly Fibres are hollow, and di. 


tened together, with their proper Veins, Arteries and 


Its extreme Parts are more cloſely compacted, Which 


Imagination. The laſt and finalleſt Parts are Nu 1-1 


Sometimes many of theſe Down-veſlels ſpread over the inner Sur- 7 


10. Tas fibrous, foe, reddiſh Part of the Body is 4 


vided thro' their whole length into little Caverns, 
wherein the Blood is detai as occafion requires. 
11. A Glad is a ſoft and ſpungy Body, which ſe. | 7 

2 ſome particular Liquid from the Blood. The ; 
er Glands contain Arteries, Veins and Lympha. © 1 


1 
tic Veſſels: But the Glands of the Inteſtines are only | | 


the Tops of the Arteries. © 
12. A Muſcle is a bundle of Fibres joined and faſ. 


Nerves. It is divided into little Cells by tranſverſe | 1 
Fibres, parallel to each one, whereby jit may be con- 
tracted and ſhortened, or relaxed and lengthened again. © 
we term Tendons. By theſe the Muſcles are connected Y 
with the neighbouring Parts. A Mafcle generally 7 
conliſls of Three Parts; The Upper, termed the 
Head, the middle, termed the Bel, and the lower 
Part, or Tail. | 4 

Evexy Muſcle is divifible into ſmaller Muſcles, |: 
and thoſe into others ſtill ſmaller: And ſo on, beyond 


Tuxxx is a kind of Down in the Cavity of every Gland, which! 
probably does the Office of a Filter, and is that whereby a particular 42 
Humour is ſeparated from the Blood. BY 

Tut Structure of this Down-veſlel is different, according to the 
— 4 Purpoſes of Nature. Sometimes the Liquor filtrated thro 

t, falls drop by drop on a Membrane, to which one End of the 
Veſſel is faſtened, as where it is defigned only to moiſten the Part. 


face of a Membranous Cell, into which they all pour their Liquor, IJ 
which is diſcharged at a ſmall Orifice. 13 

Tus Veſſels are often of a great Length, tho' they take ap little 
room, being wound over one another, ſometimes in a ſingle Knet, / 
and fometimes in ſeveral, incloſed in a common Membrane. And 77 
hence is the Diſtinction of Glands into Conglabate and Conglomerate. BY 

A conNGLoBATE Gland is a little, ſmooth Body, wrapt up in 
a fine, double Skin, with only an Artery and Nerve pafling in, and 
a Vein and Eæcretory Duet going out. = 

A conNGLOMERATE Gland is an irregular Aſſemblage of e- A 
ral ſimple Glands, which are tied together and wrapt up under one} 9 
common Wembrang. a by: 


( $3 3 
Meter Fibres. But there is no aſſignable point in any 
> Muſcle, wherein there is not ſome Nerve. And here 
Tall the Nerves diſappear; (In other Parts their Extre- 
res. mities expand into Membranes.) It is therefore pro- 
ſe⸗ 3 bable, that the MO Fibres, are ry the Nervous 
continued. 
ha- 13. Tre Caticls or Scarf Sin is an extremely 
1 1 thin and tranſparent Membrane, void of Senſe, and 
covering the Six all over. 4 The S& covers almoſt the 
faſ.. Þ whole Body, and is formed of whitiſh Fibres, inter- 
and 1 mixt with numberleſs Branches of Nerves, Veins and 
ey Arteries. On its Surface are many Furrows or in- 
dented Lines, having generally Hairs on each fide, 
a, | and Pores, or little holes of various ſizes, ſerving for 
ich 4 Zthe Tranſpiration of ſuperfluous Particles. Under 
ted the Skin lie the. Subcatancous Glands, which are 
ally Y poſed to tranſmit thro” the Pores an inſenſible Steam, 
the commonly believed to be of the fame kind with what, 
wer When ſenſibly thrown out, is called Swweat, © 


0s, | 
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les, 2 EIT 
ond BE | 
Iuſ- © Tre Cuticle ſticks faſt to the Surface of the Skin, to which it 


ulat K is alſo tied by the Veſſels that feed it. It conſiſts of ſeveral Layers 
= of exceeding {mall Scales, which cover one another where it is 

thick. But in the Lips, where it is extremely thin, they little 

more than touch one another. 

n * In ſome Creatures, (as Fiſhes) theſe Scales are only the excretory 

ular Duets of the Glands of the Skin. In others thoſe Glands have 

; * ©: their proper Ducts, opening between the Scales. 

II is ſuppoſed, there are in one Scale 500 Excretory Ducts, and 

hro' that a grain of Sand will cover 250 Scales. If ſo, a Grain of Sand 

the 3 will cover 12 5000 of our Pores. 

Part, i Tx Cuticle ſerves to defend the Nerves of the Skin, both from 

Sur- Þ the Air, which would dry and make them leſs ſenſible, and from 

lor, + rough and hard Bodies, which would make a painful Imprefſion on 

the naked Nerves. 


ile > NeGcroes have a Skin between the Cuticle and the true Skin. 
net, ” ber are born white ; but the middle Skin, in a little Time turns 
And 4 dlack and gives that Colour to the whole Body. 

Hee J 5 


© Tun the Pores there continually tranſudes a ſubtle Vapour 
Ip in from every Point of the Body, being what redounds of the Aliment, 
and 3 1 omminuted to the higheſt Degree, and ſent to repair every Particle 
of it. And the Matter thus evacuated is more than is thrown out, 
by all the other Paſſages together. 
A PERSON of middle Age found what he perſpired was five Eights 
by ef the Food taken in: So that there remained only three Eights for 
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| ſometimes exceeds the. Expiration: There being Al ſorbent-Veini, Þ 
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: Fat, a whitih, oily Subſtance, void of Sent 4 


15 er from the Blood, and lodged in ſmall, oval,” A 
membranow J 
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Nouriſhment and all other n He obſerv'd alſo, that a a. 
much is perſpired in one Day, as paſſes by Stool in fourteen : 40 4 
more particularly, t that in a Ni ight' s time about Sixteen Ounces a 
uſually thrown out by Urine, four by Stool, and about forty by in- 
ſenũble Perſpi-ation. 3 
Ir a Man cats and drinks Fight Pounds in a day, five Pounds 0. 
paſs by Perſpira o : Namely, about Une Pound within five Houn 
after Eating; (Pe: ſpira: ion being leaſt of all ſoon after Eating) from 
the fifth to the thelfch Hour, about three Pounds, and from the 
I2th. to the 16th, ſcarce half a Pound, Exerciſe increaſes Pelz. 5 . 
ration much. ut it is naturally leſs in Women than Men. 5 1 
Wu I E this Steam flows from our Body, it conſtantly imbibes — 
Supply of Moiſture from the Air, which ſerves to keep all ibu 
Parts ſoft, pliant and fit for Motion. Hence, from the greater 
Moiſture of the Air, we perſpire leſs in Winter than in Summer, 
and in rainy Weather than in fair. Live therefore if poſſible, ina 
clean Houſe, and in a pure, dry Air, EY, 
Tris Inhalation is very conſiderable. Dr. Keil found his Bod) 
to have imbibed in one Night Eighteen Ounces of Moiſture, And > 
on a ſudden Change of Weather from dry to wet, the Inſpiration 


which accompany the numberleſs Artertes from which the Perſpira- * 
tion is diſcharged. To the Matter thus imbibed (not the Obftruc- 
tion of the Pores) he aſcribes what we term a Cold, Sweating cures 
this, by throwing out the noxious Matter which was imbibed 
de fore. be 
Tux Benefits of inſenſible Perſpiration are to great, that Life 3 
cannot be preſerved without it. And the Subtilty, Equability and 4 
Plenty of what we perſpire, are the grand 1 of Health, 
Bur how little do we know even of our own Frame! It has? 
hitherto paſſed as an unqueſtionable Truth, that the fame Matter 
which paſſes by inſenſible Perſpiration, paſſing in greater quantities, 1 
is Sweat. Whereas an ingenious Phyſician now alive, has found b) 
numerous Experiments, That a perſon perſpires abundantly leſs, 
when he Sweats than when he does not: That one who perſpires 
24 Ounces in ſeven Hours Sleep, if he ſweat, does not perſpire abore 1 
Six. This he has tried many Times, and never found it to fail. | 
Whence he infers, 1. That it is not the ſame Matter which is eva- | 1 | 
cuated by inſenſible Perſpiration and by Sweat: 2. That it is not [7 
evacuated thro* the ſame Pores: 3. That the Sweat-Pores are abun- 4 
dantly larger and fewer, than thoſe which ſerve inſenſible Perſpira- 
tion: 4. That Sweat greatly hinders that Perſpiration, both by 
covering thofe Pores with a clammy Liquor, and by conſtringing | 
them ſo that they cannot open; which muſt be the Caſe, when che 
Sweat-Pozes are dilated, What a Field does this open! 5 


RNs 
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ne 5 I membranous Bags, which ſhoot out of the Arteries. 
val, It is found in various Parts, but chiefly under the 
ou? 5F skin, where (unleſs a man be emaciated) it runs 
co- extended with the Skin over moſt Parts of the 
Bod 
at 1 5 1 Fourth General Integument is the Pan- 
aug cuba car neſus, which in ſome Parts ts of a fleſhy Sub- 
ſtance, in others a mere Membrane, lying juſt under 
che Fat. 
fill 3 16. Tür Diflimilar parts are compoſed of the Si 
los Inilar. The chief of theſe is the Head. The Cavity 
fo of the S4ull is nearly filled with a ſoft Subſtance, term- 
Zed in general The Brain. But this is properly that 
ZPart of it which lies forward. The Hinder Part 
Y {conſiderably ſmaller) is called the Cerebellum. Under 
n Poth, but chiefly the latter, and ſpringing from the 
internal Subſtance of both, is the Medulla Oblongata. & 
Vor. I. C 17. ALL 
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t Fut is ſecerned from the Arterial Blood by the adipoſe Glands, 
ation and tranſmitted again from the membranous Cells to the Blood 
ein thro' the Veins. It ſeems to be a Portion of the Blood coagulated 
ira- py the nitrous Air mixt with it in the Lungs, Artificial Fat is made, 
py mixing for ſome days Oil of Olives with Spirit of Nitre. Hence 
divers Animals grow fat in froſty Weather, the Air then n 

with Nitre. 

II is a natural Balſam that, by inveloping the Salts of the Blood, 
Life? 2 ceeps them from corroding the Parts thro' which they paſs. It 
7 and 14 likewiſe nouriſhes the Body. And hence fat Perſons are able to bear 


df the Lungs, intangles the moſt active Particles of the Blood, and 
daturally creates Dulneſs and Heavineſs, 
Mo may cure this, by following Three plain Rules: Eat and 
rink little ; Sleep little ; Work much. 
pires 3 Tae Skull is divided into two Plates, one laid over the other, 
bore 1 Petocen theſe is a ſpongeous Subſtance, made of bony Fibres de- 
—Hachcd from each Plate. Hereby the Skull is made not only lighter, 
eva» put far lets liable to Fractures, 

ty IuE Skull is covered with a Membrane called the Pericranium, 


k che | { 4 ir! is round, that it may contain the more; but a little ape 
= hd longiſh, advancing out behind, and flatted 52 the Sides, Which 
[2 Wotributes tothe Enlargement of the Sigat and Hearing. 
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contiguous to each other, (ſuppoſed to ſecern the Abi- 
mal Spirits) which are of themſelves oval, but by 3 
their mutual Preſſure become angular, and run waving 8 


in their Progreſs uniting together, are eaſily percepti- ON 
ble. Theſe conſtitute the Subſtance of the Inner Brain, 
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AlL theſe are involved in two Membranes, the 
aa (called Pia Mater extremely thin; the Outer, 
(called Dura Mater) conſiderably harder and thicker. 
Where they involve the Cerebellum, there is inter. 


poſed between them the Arachnucides, a very ſubtie and 


rranſparent Membrane, which deſcending thro? the : 
hinder Part of the Skull, together with them involves 
the whole Spinal Marrow, 

18. Tye Outer Part of the Brain (called the Core 
or Bark) is of an aſhy or greyiſh Colour. It is formel 
from the minute Branches of the neighbouring Ar.“ 
teries, Which being wove together in the Pia Mater, 
incloſe the Inner Part, ordinarily to the thickneſs of 4 


about half an Inch. 3 
Ir conſiſts therefore of innumerable little Gland; 


with each other, +: 
Tux Inner Part (called the Medulla) is white, and 
terminates in another medullary Subſtance, very White if 
and hard, called the Corpus callaſum. The Medulla is | fe 
thought to conſiſt of fine Tubes, which when collect. 
ed into little Bundles, and covered with Membrane, | 
wm termed Nerves. 3g 
. To trace this a little farther. From every 75 
hon of the Outer Brain ariſe minute Fibres, which? 


and of the Spinal Marrow. In their farther Progreſ 
they are diſtinguiſhed by Coats detached from the two? 
Membranes of the Brain, into ſeveral Bundles called} 
Ner ves, reſembling ſo many Horſe-tails, each wrap 1 
up in a double Tunic. L 

SEVERAL of theſe part from the reſt in the Brain 
itſelf, of which there are Ten Pair ; One on each fide 


From the Spinal Marrow there ariſe Thirty pair more. 
- ag | 


Ir is divided into pieces by its Sutures. This makes it leſe Mi 
ble to break, gives paſſage to the Membtanes of the Catal, 
and Vent to the Matter of inſenſible * 3 
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the 2 All theſe, while within the Skull or the Spine, are 


nter, Pulpous; but aſterwards harden, acquire a Coat, and 
ker fpread thro? the ſmalleſt points of the ſolid Parts of 
iter. < the Body. Their Coats are every where furniſhed 
ang with Blood-veſſels, Lymphatics, and Veſicles of a 


nd 
the very tight Texture, which ſerve to collect, ſtreugthen 


low 9 and contract their Fibres. : And if we cenſider 
1. The great Bulk of the Brain, Cerebellum and 
16x Spinal Marrow (whereof the whole Subſtance goes to 
med conſtitute Nerves, being continued into, and ending 
Ar. in them): 2. The great Number of Nerves diſtributed 
er, hence, throughout the whole Body: 3. That the 
„ of Brain and Spinal Marrow are the Baſis of an Embryo, 


*Z whence the other Parts are afterward formed: And 
ot, laſtly, That there is ſcarce any Part of the Body, 
„which does not feel or move: It may ſeem not alto- 


5 gether improbable, that all the ſolid Parts of the 

ling Body, are woven out of nervous Fibres, and wholly 
conſiſt of them. N 

1 3 20. Ths Brain is divided h into four Yentricles, 

hite Near the riſe of the Fourth, there is a round Hole, 


2 | over 


TT — 


> h Tas Brain is abundantly bigger in proportion in Man than in 
other Animals. In other Animals, it is biggeſt, cæteris paribus, 
n thoſe that have moſt Sagacity, 
Tux are in the Brain multitudes of Veſſels ſo extremely ſmall, 
that if a Globule of Blood (a Million of which exceed not a Gra 
of Sand in bigneſs) were divided into 500 Parts, thoſe Parts would 
be too large to paſs thro' them. And theſe Veſſels are as large in 
the Brain of a Sparrow, as in that of an Ox. Nor is there any 
difference between the Brain of a large Animal and a fmal!, but 
that one contains far more of thefe Veſſels than the other. But the 
HY 3 of the Fluid paſſing thro' them are in all Animals of tha 
1 9 ame Size. | : 3 
TIux outer Part of a Turkey's Brain is a very clear and tranſpa- 
210 Feat only Matter. Innumerable fine Blood-veſlels are ſpreai thro” 
every Part of this. And if a ſmall Part is cut, there flows out x 
mall Globule of pellucid fluid, | | 
= Tex Brain is not abſolutely neceſſary to Animal Life, Infants 
Hare been born, and lived ſome time without any, We have an 
992 uthentic Account from Paris, of a Child that ſurved the Birth 


1! | 5 Ta 
[ over which is ſuſpended the Pineal Gland, ſo called 1 
1 from its reſembling the Shape of a Pine-Apple. It is 


| furriſhed with Veins and Arteries, and incloſed in a 
thin Membrane, derived from the Pia Mater. Des 
Cartes imagined this to be the Seat of the Soul; but 
without any ſolid Keaſon. Nor has any one yet been. 
able to diſcover, what is the Uſe of it. Is it ſuch 
a Reſervoir of Blood for extraordinary Occaſions, as 
ſome imagine the Spleen to be ? : 

21. IHE Eyes next offer themſelves to our Obſerva- 
tion, guarded by the Zye-lids, Eye: laſbss and Eye-brows, 
The Eyelids conſiſt of the Cucicle, the Skin, a thin 

' Expanſion of the Panniculus carnoſus, and an Inward 
Coat. A Paliſade of ſhort, but ſtiff Hairs grows out 
of their cartilaginous Edge, both. to break the too 
fierce Impreſſion of the Rays of Light, and to prevent 
any tbing from getting into the Eye, when open. 
Theſe Hairs only grow to a convenient Length, and 
their Points ſtand out of the way, thoſe of the Upper 
Eye-lids being bent upward, and thoſe of the Lower, 
downward. Meantime the Eye-brows hinder Sweat, 
or any thing elſe which might be hurtful, from falling 
down from the Forehead. T 1 

Born the Eye-lids are moveable, but chiefly the 
Upper. Animals which have hard Eyes, as Lobſters, 
need none, and therefore have no Eye-lids. But 

"moſt Brutes have an additional Eye-lid (called the 
Nieitating Membrane) which draws like a Curtain, to 
wipe off what might incommode the Eye. The 
Menkey indeed has it not, as being furniſhed with 

Hands like a man. * | EY 

22. THE Eye can move upward, downward, to 
either ſide, and round, either toward the * 2 751 
Left. 


A 1 


with the Spinal Marrow. Mr. du e took out the Brain and 
CerebeHum of a Pigeon: Yet it lived and walked about. Moni, i 
Chirac took out the Brain of a Dog; yet he lived. On taking out 
the Cerebellum, he ſeemed dead; but revived, when he blew into 
the Lungs and continued alive an hour. Nay, there are many 
Inſtances of Inſects living a long time, after their Head is cut off. 
Hence it appears, that the Spinal Marrow alone may, for a ſea- 
1c D, ſuffice both for Life, Senſation and Motion, 575 
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( 29 ) 
led Left. For theſe fix Motions ſix Muſcles are allotted, 
which fpread their Tendons far into the Eye. At each 
nner Corner of the Eye, there is a Gland with two or 
three Ducts, which opening on the inner Surface of the 
Eye-lid, keep the Eye-ball moiſt, to facilitate its 

Motion. By theſe Glands Tears ,aiio are ſecerned. 
The Eye is connected with the ſurrounding Bones by 
the Tanca adnata, commonly called, 7. he White of the 
ye ln the midſt of which is a large Hole for the 
"7 wnica Cornea, thro” which the [is and Pupil appear. 
* 7 he whole Ball of the Eye riſes from the Oylic Nerve, 
and is formed of three Coats propagated from it, and 
as many Humours; Two 62 which have each a Coat 
df its own alſo. The Eye therefore has five Coats in 
ell: Three Common, and Two to contain their ſeve- 
al Humours. | | 


en. WW 23. 1 Outermoſt Coat, proceeding from the 
nd Dura Mater, and. ſurrounding the whw.c Rye, is 


germed the Sclerotica The Forepart of it being tranſ- 
parent like Horn, is thence ſtiled the Cornea, This 
s more convex. than the reſt of the Eye. It is com- 
poſed of ſeveral parallel Plates, which are nouriſhed! 
by many Blood-veſſels, but ſo fine, as not to hinder 


the Ihe ſmafleſt Rays of Light. It has an exquiſite Senſe, . 

* hat on the leaſt touch of any thing, the Tears may 

ag pe cxpreffed, to waſh oF any PFiltp, which by adher- 
e 


Ing to it might rende: it dim or cloudy, The reſt of 
he Sclerotica is opake, and of the ſame colour with 
Nhe Dura Mater. The Second Coat is called 
be Vora. It is much thinner than the former, tho? 
hicker than the Pia Maier, from which it pro- 
geeds. In the Forepart of it is a round Hole, which 
EFith the Chryſtalline Humour interpoſed, conſtitutes 
be Pupil, ſurrounded by the Iris, ſo named from its 
Hppoſed reſemblance to the Colours of the Rinbow. 
he Third and inmoſt Coat is termed the Retina. In: 
extremely thin and ſoft, and darker-coloured than 
e lower Part of the Optic Nerve, of which it is a 
Hontinuation. 5 
Aar Writer aſſerts, „The Retina is not, as is 
Neppoſd, the great Organ of Viſion. By late Ex- 
eriments it appears, that it is as trafparent as the 
amours, and conſequently not a proper Iaſtrument, 
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( 30 ) 


to ſtop and terminate the Rays of Light, or to receive 
the Images of Objects. The Light paſſes thro' this, 
and can only be ſtopt by the CHoroides, which is opake, 
and conſequently bids much fairer, for being the 
principal Organ of Viſion: As, being black, it 
abſorbs all the Rays and reflects none. Likewiſe 
the Action of Light is ſtronger black than any other 
Colour. The Situation of the Choroides behind the 
Retina, is another Circumſtance in its favour. So the 
Skin, the principal Organ of Feeling, is placed be. 
neath the Cuticle. The Retina ſeems to be a kind 
of :econdary Organ, ſerving to preſerve the Choro.? 
ides, (as the Caticle the Skin) and to break the 
too ſtrong Impreſſion of the Rays upon it. Add to 
this, that the Retina is inſenfible, as proceeding 
from the Medulla of the Brain: But the Choro- 
ides, ariſing from the Pia Mater, is accutely ſenſible. 
The Dutic Nerve is not compoſed of Fibres, like the? 
other Nerves ; but is only Part of the Medulla, in-) 
cloſed in a Canal. This ſhews that the Retina um 
not a Membrane (as has been hitherto ſuppoſed) 
but only a Dilatation of the Medulla, incloſed 
under two Membranes. Perhaps it may ſerveſ® 
to filtrate the Spirits neceſſary for the Action of Viſion. 
But the Virbration whereon the Senſation follows 
muſt be made on a more firm and ſolid Part.” 1 

24. Tux Aqueous Humour, reſembling the Colour and 
Conſiſtence of Water, lies in the forepart of the Eye 
juſt behind the Cornea: Its anterior Surface is convex, 
the other a little concave, Whence this Humour i, 
derived we cannot tell: but its Source muſt be plenti-M 
full; For if the Coat containing it be ſo wounded, 
that all the Humour runs out, it needs only to keep 
the Eye cloſe for a Seaſon, and the Wound will heal 
and the Humour recruit. 1 | 45 
Ipo an eminent Lalian affirms, That he ha 
flit the Pupil of divers Animals, and ſqueezed out all 
the Humours, and has afterwards reſtored then? 
perfectly to ſight: Nay, that the Eyes of many, in- 
Nead of being d- maged thereby, ſeemed more lively 
and vigorous than bebre. 85 

Tat Second Humour, termed (improperly enough) 
the Ch Malliae, conſiſis of many thouſnd Filzments, WM 
ö tendipg 55 


2 


= 
® tending from the Circumference to the Center, and 
== cloſely woven together into thin Scales. It is a little 
XZ convex before, and more behind. It ſerves to refract. 
the Rays of Light, ſo thac they. may meet and form an. 
= Image, on the bottom of the Eye. It is ſet in the 
= Forepart of the Vitreous Humour, like a Dia- 
mond in its Collet, and is retained there by a Mem- 
brane that ſurrounds it, thence called its Cagſula. It 
is toward the Outſide like a Jelly, but toward the 
Center as hard as Salt. The Figure of the Outer 
Part is varied by a Ligament annext, which can ei- 
ther make it more or leſs convex, or move it to or 
from the Retina, And tbis is abſolutely neceſſary, 
in order to diſtinct Viſion : For as the Rays of differ- 
ent Objects diverge leſs than thoſe of near Objects, 
the Chryftalline muſt either be made leſs convex, or 
be ſet fa: ther from the Retina, 
Vn dried, it appears to conſiſt of a vaſt number 
in. of thin, round Seales one upon another, 2000 of- 

= which have been counted in one Chryſtalline Each 
of theſe conſiſts of a ſingle Fibre, wound this way 
and that, in a ſtupendous manner, ſo as to run ſeve- 
ral Courſes, and meet in as many Centers, and yet 
not interfere or croſs in any place. J 

Trae Third, which is termed the Vitreous Humour, 
is not unlike melted Glaſs. It is covered with an 
and = exceeding thin Coat. The Forepart is concave, as 


7 


Rye] receiving the Chryſtalline; the other fide is Con- 

„ve | | 25. WE 
1K | 

Jed i Tax whole Apparatus of the Eye tends to this, that there be 

e 


produced in the bottom of it, a diſtin Collection of all the Rays, 
ceepſß which proceeding from any point of an Object, penetrate the Chry- 
ea fialline Humour, that ſo an Image of that Object may be painted 
there. In order to this, the Rays ſtriking on the Cornea, are 


1 reflected toward the perpendicular, and thus directed thro' the Pu- 

9 = pil to the Chryſtalline. Meantime the Iris, contracting or dilating 

t all the Pupil, admits fewer or more Rays, as the Object is more or 
hem leſs vivid. 8 | 

in- Now the flatter the Cornea is, the fewer Rays does it collect and 

tranſmit to the Chryſtalline, and thoſe more diverging. The roun- 

ve aer it is, the more Rays does it collect and tranſmit, and thoſe more 

converging. It is too flat in Old men; it is too round in them 

gb) that are ſhort-ſighted. The Rays tranſmi: ted thro' the Pupil 

nts, to the Chiyſtalline Humour, are there refracled anew, coiled and 


livg® rendered converging, and thoſe that come from the ſame point, are 
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2c. We proceed to the Zar, formed with exquiſite 
Wiſdom, for the Regin of Sounds. The Our. i 
zward Far conſiſting or Dval Cartilage, externally 
convex, concave within, ...45 by various Windings 
to 


* — — — * : 8 & 4 
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thrown in one point on the bottom of te Eye. But if the Chryſtal. | 
line be too denſe, the Focus (or Point wherein they umte) will FE 


be too near: If that be not denſe enough, it will be too remote. 


And this is another Cauſe of ſhort fightedne(s, or the contrary Pefect. 


In all Vifion both the Eyes are uſed at once, And both together 4 
(as any one will find upon trial) behold an Object in another Situa- 


tion than either of them apart would do. Hence a Gentleman Who 
had one of his Eyes ſtruck out, for ſome Months after was apt to 
miſtake the Situation of things: And when he attempted to pour % 
Liquors into Phials, often poured them quite befide the Neck of the 


Phials. 


" Tus Form of the Eye is the moſt commodious which can be 


maagined, It is fitteſt both to contain the Humours within, and to 
receive the Images of Objects from withoꝶ. Was it Square, or of 


any multangular Form, ſome of its Parts would lie 100 far off, and 


and ſome too nigh thofe lenticular Humours, which by their Re- 
fractions cauſe Viſion. But by means of this Term, the IHumours 
are filly placed to perform their office of Refraction, ard the little 
darkened Cell neatly adapted to re<cive the image of the Object. 

AGAIN. As it is neceſſary for the Eye to move various Ways 
in order to adjuſt itſelf to various Objects, fo by this Figure it is 
well prepared for ſuch Motions, and can with eaſe direct itſelf as 
6ccafion requires. | 

No leſs commodious is the Situa- ion of the Eye: In the moſt 
eminert Part of the Body, and near the moſt ſenſible Part, the 
Brain. By its Eminence in the Body, it can take in the more 
Objects: And by its Situation in the Head, beſide its nearnaſs to 
the Brain, it is moſt conveniently placed for Defence and Security. 


In the Hand it might have been more ready for Service: But to 


bow many Dangers would it have been expoſed? The ſame may be 
ſaid, as co its Site in any other Part but where it is. But the Head 
is a part that ſeems contrived and made, chiefly for the U fe of the 
principal Senſes, | 

" In ſome Men the Iris has a Faculty of darting out Light. Dr, 
Willis mentions one, who after drinking Wine plentifully, could ſce 
to read in the darkeſt Night, And Pliny records of Tiberius Ceſar, that 
if he awaked in the night, he could tee every thing for a while, as 
in the broad day light. Dr, Briggs gives a parallel Inſtance of a 


Gentleman in Beafordſhire, 


We find various Subſtitotes for the Uſe. of the Eyes, in many 
blind Perſons. In ſome the Defect has been ſupplied, by an excel- 
lent Gift of remembring what they had ſeen t In ſome by a dchcate 
Senſe of Smelling: In others, by a fine Senſe of Hearing. 30 
Richard Clutterouck of Reaborough in Glourefer Hire, who was Stones 
blind, had ſo curious an Ear, that he could hear the fine Saud of an 
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the Meatus Auditorius, which is firſt Cartilaginous,: 


iſite tt 5 
04. ind then bony. It is filled with a viſcid Matter, cal- 


ache Ear-wax which 1s ſupplied from the Veſſels 
Jlaced in the Skin, ſurrounding the Meatus, to hinder 
any hurtful Animal from creeping into the Ear. 


ally 


* _ . 


by ne Meatus is cloſed within by a thin, dry, tranſpa- 
— ent Membrane, affixt to a bony Circle, which 
fat. zs called the Membrana Tympani. Behind it is that 
will FE avity of the Os Petroſum, which is termed the 
—_ 1 Drum. * | | 
2. | 26. In 


If Feeling: So the ſame Richard Clutterbuck was able to perform all 
Forts of curious Works. He could not only take a Watch in pieces, 


n be muſical Inſtruments. He likewiſe played on them by Notes cut in 
d to heir uſual Form, and ſet upon protuberant Lines on the Wood, 
r of Pet even this hardly came up to the Skill of Van- Eyck, the 
and EOrganift of Utrecht, who, tho' he had been blind from two years old, 
Re- layed on all Sorts of Inſtruments, | 


= OTHERS have been able to take a Face by the Touch, and 
mould it in Wax with the utmoſt ExaQtneſ-: As was the blind 
Sculptor, who thus took the likeneſs of the Duke de Bracciano, and 
made a marble Statue of King Charles the Firſt extremely well, 

Bor more than all this, ſome Perſons have. been able even to 
Jiqtinguiſh Colours by the Touch. Peter of Maeftricht, tho* perfect- 
J blind, diſtinguiſhed by his touch the different Colours of Cloth. 


oft Hobn Vermaaſen of Utrecht did the ſame, judging by the different De- 
the Frees of Roughneſs which he felt. 


Touch, have no Idea of Viſible Objects. Thus the Gentleman 


to 
ty, couched by Dr. Cheſelden, tho' he knew the Colours in a good Light 
to during his former State, yet when he ſaw them after Couching, 
be could not diſtinguiſh them, by the faint Ideas he had of them before. 
dad It was even a conſiderable time before he could remember, which 
hs was the Cat, and which the Dog without feeling them. Add to 
this, that he had no Idea of Diſtance, but imagined all the Objects 
Dr. he ſaw, tonched his Eyes, in the ſame manner as thoſe he felt did 
ve hi- Skin. | | | 
at * Tus outward Ear has two Parts, That which ſtands out, 
az from the Head, called the Auricle, and the narrow Paſſage which 
> eenters the Skull, called Meatus Auditorius. | 
Tux Auricle is furrowed with divers winding Canals, which re- 
ay ceive and collect the various Undulations of the Air. They wha 
j {have loft this, hear very confuſedly, unleſs they uſe a Trumpet, or 


form a Cavity round the Ear, with their hands. 


*4 gour-Glaſs fall. In ſome it has been ſupplied by an exquiſite-Senſe 


Ind ſec it together again, but could alſo make all ſorts of String- 


= Yer blind Perſons, even tho' they diſtinguiſh them by the 
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26. In this, beſides a little Branch of Nerves, 
there are four little Bones, two Paſſages, and two in. 
drws. Three of thoſe Bones, from ſome imagined 
reſemblance, are ſtiled the Hammer, the Andwil and the 
Staple: The Fourth is termed, The orbicular Bont. 
| Theſe are faſtened by ſtrong Ligaments to each other, 
and to the neighbouring Parts. The Paſſages go from 


the Side of the Drum: One of which, termed the 
Labyrinth, by a very winding way, carries a Part of 
the Auditory Nerve to the external Muſcles of the 
Head. The other paſſes from the bottom of the 
Drum to the Palate ; whereby not only Air, if need- = 
ful, may be received, but the Defect of Hearing, in 
ſome meaſure ſupplied by ſpeaking to the Mouth. = 

The Labyrinth contains, befide the Entrance, three 
bony, ſemicircular Cavities, and a bony Canal, in 
the form of a Screxw, divided into two Parts, from the 
top to the bottom. The Labyrinth is lined through- 
out with a thin Membrane, furniſhed with Veins, 
Arteries and Nerves. And this Membrane may not 
improbably be the Organ of Hearing. 

THz curious Structure of the Labyrinth and Screw 
tend to make the weakeſt Sounds audible. Thoſe 
_ Canals, by their Winding, contain large 1 

| e 
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Tr is a wiſe Proviſion, that the Subſtance of the Auricle is carti- 
laginous. Had it been bone, it would have been troubleſome, and 
might by many Accidents have been broken off. If Fleſh, it t 
would neither have remained expanded, nor ſo well have received or X 
conveyed the Sounds. Rather it would have blunted them, and 
retarded their Progreſs into the Organ. But being hard, and 7 
curioufly ſmooth and winding, Sounds find an eaſy Paſſage, with Wt « 
a regular Refraction, as in a well built Arch. | 

Fr is obſervable, that in Infants in the Womb and newly born, 
the Meatus Auditorius is cloſe ſhut up partly by the Conſtriction of 
the Paſſage, and partly by a glutinous Subſtance, whereby the Drum 
is guarded againft the Water in the Secuꝛdine, and againſt the Injuries 
of the Air, as ſoon as the Infant is barn. . 
Ir is remarkable, that in the Ears of moſt if not all Animals, 
where the Meatus Aud:torius is long enough to afford Harbour to 
Ear .wvigs, or other Inſects; Ear-wax is conſtantly to be found. 
But in Birds, whoſe Ears are covereg with Feathers, and where the 
Drum lies but a little within the Skull, no Zar-wex is found, 
becauſe none is neceſſary to the Ears ſo well guarded, and fo little 
zunnelled. | 


E” ( 35 ) 
Ine Auditory Nerve, upon every point of which at 
Snce the Sound being impreſt becomes audible; and 


by their Narrowneſs the Sounds are hindered from di- 
ating, which muſt have weakened them proportiona- 


65, 
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mirable Conſent is eſtabliſhed between them. Hence it 
is, that moſt Animals, hearing a ſtrange Sound, erect 
their Ears to catch it, open their Eyes, and are ready 
dwith their Mouth, to ſhriek or call for Help. A far- 
ther Uſe of this nervous Communication between the 

Ear and the Mouth is, that the Voice may correſpond 
with the Hearing, and be a kind of Echo thereof: 
and that what is heard with one of theſe Nerves, may 


"ce 


yy readily be expreſſed . help of the other. 

fo AND now what leſs than an infinitely wiſe Gop, 
of could contrive ſo fine an Organ, and ſuch a Medium, 
\e ſo ſuſceptible of every Impreſſion, that the Senſe of 


[Hearing hath occaſion for, To impower all Animals 
to expreſs their Meaning to each other, with endleſs 
Variety? Yea, what leſs could form ſuch an Qicono- 
my as that of Muſic is? So that the Medium conveys 
the melodious Vibration of every Animal Voice or 
well tuned Inſtrument, and the Ear receives them, to 


49 
- allay the Perturbations, and calm and chear the Heart 
h 


of Man? ! 
5 27. Tux 
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I Tuo' the Ear be the ordinary Organ of Hearing, yet it is not 
the only one. We may hear by the Teeth. For it one End of a 
© Kniie be applied to a Spinet, and the other held between the Teeth, 
the Muſic will be diſtinctly heard, tho' the Ears be ever ſo cloſely 
ſtopped. This is not by the Teeth, but by the Auditory Nerve 
| winch paſſes from the Drum to the Palate. 

Ix thoſe who are born Deaf, the Eyes may in ſome meaſure ſerve 
in the place of Ears. Some can underſtand what is ſaid, by nicely 


| obſerving the Lips and Tongue of the Speaker: And may even 
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and narrower, lead into ſeveral little Cells and wind- 
ing Cavities, covered with a ſoft Coat, and provided 


called the Os Grurturis. It confiſts of various Muſcles 


knew what her Siſter ſaid even in the Dark, by laying her hand on 
her Mouth. 5 | 


you ſpeak. Dr. Willis mentions one, who, if a drum was beat in 


F 19 3 


27. Tae Neftrils are made not of Fleſh or Bone. 
but of Cartilage, the better to be kept open, and a 
occaſion requires, to be dilated or contracted : For 
which purpoſe they are furniſhed with proper and cu. 
rious Muſcles. The Tubes therein growing narrower 


with Arteries, Veins, Glands, and Filaments of the 
O. factory Nerves, This therefore is without all doubt 
the proper Organ of Smelling. A 
Ax foraſmuch as it is by Breathing, that the odo.W 
rant Particles are drawn in, the Laminæ with which 
the upper Part of the Noſe is barricaded, ſerve two 
excellent Purpoſes, partly to prevent any thing hurt-( 
ful from entering the breathing Paſſages in our Sleep 
(for which end likewiſe the Hairs placed at the En- 
trance of the Noſtrils ſerve) and partly to receive the 
Divarications of the Olfatory Nerves, which are 
here thick ſpread, and by this means meet the Smells 
entering with the Breath. _ | . 
28. Tae Tongue has for its Baſis that forked Bone, 


interwoven together, that it may be fit for various 
kinds of Moticn. To theſe are added very many 
ſmall! Branches of Nerves, which paſs thro' the Mid- 
dle of it to the Outſide, and being gathered into little 

1 | Bundles, 


— ta 


* 


accuſtum themſelves to uſe their own, *till they learn a kind of 
Speech. Thus a Phyſician at Amſterdam taught ſeveral Children 
born deaf, to underſtand what was ſaid, and to give pertinent 
Anſwers. | 

| Ms. Goddy's Daughter of Gereva loſt her Hearing at two years 
eld. Yet by obſerving the Lips of others, ſhe had acquired many 
Words, whereby ſhe would talk whole Days with thoſe that could 
underſtand her. But ſhe knew nothing of what was ſaid, unleſs ſhe 
ſaw the Mouth of the Speaker: So that if they wanted to ſpeak to 
her in the Night, they were obliged to light a Candle. Only ſhe 


Bur many deaf Perſons can hear, if a loud Noiſe be made while 


the room, could hear very clearly. So that her Huſhand hired a 
Drummer for his Servant, and by that means converſed with her 
daily. 


(mT) 


hundles, conſtitute thoſe Papillæ, which make its 
WS urface rough and uneven. Beſide theſe there appear 
Elſo on the Surface of the Tongue, certain pointed 
Fibres, not unlike the Ends of Birds Claws, inclining 


d toward the Baſis of it, with which are interſperſed in- 
del numerable Salival Glands, And all theſe are in their 
the ſeveral Ways ſubſervient to the Senſe of Taſting. 


= Tre Time of cutting the Teeth is uſually from the 
seventh to the Seventeenth Month. It is commonly 
preceded by an itching of the Gums, and by Con- 


. yulſions, Fevers and Looſeneſs : moſt of which Symp- 
vo toms happen to Birds alſo, upon moulting or caſting 
. their Feathers. The Seed of the Teeth is a mucous 


Matter, like the white of an Egg, contained in the 
ells of the Jaw- bone, which grows harder and big- 
per till it breaks thro? the Gum. | 

Taar Part of the Tooth which ſtands out of the 
Gum, is covered with a peculiar Subſtance called 
namel, It is compoſed of an infinity of little Tubes, 
hich grow on the Bone by their roots. If any part 
df this be broken off, ſo that Bone is left bare, it 
grows carious; there being no Bone which will bear 
us Uthe Air. 5 
mY We may farther obſerve, 1. That the Teeth only 

of all the Bones, grow in length during a Man's 
whole Life: which is providently deſigned, to repair 

the Waſte that is continually made by Attrition ; 2. 
That the Teeth are the only Bones which are not 
covered with that exquiſitely ſenſible Membrane, 
the Peris/teum; 3. That they are harder and firmer 
than any other Bone, that they may be more durable 
and fit to chew the moſt ſolid Aliments; 4. That for 
their Nouriſhment, there is a Cavity contrived in 
each Side of the Jaw-bone, in which are lodged an 
Artery, a Vein and a Nerve, which thro? ſmaller 
Cavities ſend their Twigs to every Tooth; 5. That 
das Infants are deſigned to live ca Milk for ſome 
Months, they are ſo long without any Teeth : 
Whereas Animals that need them, have them ſooner, 
and ſome are even born with them. 6. The different 
Ohape of the Teeth is remarkable. The Fore- teeth 
Vor. I. | D are 
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retain, grind and mix the Aliment. 7. Becauſe Bit. 


forciply againſt the Upper jaw: And has not on 


Ir would be endleſs to ſpecify the curious Mechal 


' the. greateſt Diſtance of the two Sides of the Glottil 


"muſt be divided into 12 Parts, each of which givel 


("I 3 


are formed broad, and with a thin and ſharp Edge, 
like Chiſſels, to cut off a Morſel from any ſolid Food 
The Next, One en each fide, are ſtronger, deeper. 
rooted, and more pointed, to tear tougher Aliment; WM: 
The reſt are made flat and broad at top, and withaf& 
ſomewhat uneven, that thereby they may the bette 


ing and Chewing require much Strength, partly in 
the Teeth themſelves, partly in the Inſtruments that 
move the lower Jaw, which alone is moveable; Na. 
ture has given it ſtrong Muſcles, which make it bea 


fixt each Tooth in a diſtin Cavity, as in a cloſe, 
ſtrong and deep Socket, but has given Holdfaſts tu 
the ſeveral Sorts of Teetn, fuitable to the Streſs that 
is to be laid upon them. So whereas the C'uters and 
Eye-teeth have only One Root, the Grizaers, deſignedf 
for harder Work, have Three: In the Upper Jaw, 
often Four, becauſe they are pendulous, and the Sub. 
ſtance of the Jaw ſomewhat ſofter, 8. The Situation 
of the Teeth is moſt convenient. The Grinders an 
behind, near the Center of Motion, becauſe chewing 
requires a conſiderable Force: The Cuers before, 
ready for their eaſier Work. | 
29. Tux Palale is of a bony Subſtance, a little con. 
cave, and cloathed with a thick Membrane, which 
has the ſame kind of nervous Papillæ and ſmall Glands, 
that are ſeen in the Surface of the Tongue. And 
hence it is qualified to aſſiſt the Taſte as well as th 


Speech. 


niſm of all the Parts that concur. to form the Voice. 
However let us note two things. 1. There are Thi 
teen Muſcles provided for moving the five Cartilage: 
of the Vinapipe. 2. It is amazing that the Glor77s (the 
upper part of it) can ſo exquiſitely contract or dilate 
itſelf, to form all Notes. Suppoſe (ſays Dr. Kei 


to be one Tenth of an inch, in ſounding Twelve 
Notes, (to which the Voice eaſily reaches) this Ling. 


then 


( 39 ) 


he Aperture requiſite for ſuch a Note. But if we 
Fonſider the Subdiviſion of Notes into which the Voice 


an run, the Motion of the Sides of the Glottis 


BY; fill vaſtly nicer : For if of two Chords, ſounding 
E&:aQtly Uniſons, One be ſhortened but the two thou- 
andth part of its Length, a juſt Ear will perceive the 
. Diſagreement and a good Voice will found the Differ- 
„ace: And yet this is only the one hundred and ninety 
5 xth Part of a Note. But ſuppoſe the Voice can di- 
Ride only into an. hundred Parts, it follows, that the, 
KT iferent Apertures of the Glottis, actually divide tlie 


enth Part of an inch, into twelve hundred Parts, 


be Effect of each of which produces a ſenſible Altera- 
ion upon a Good Ear. 


30. Tax Uwula is a round, oblong, fleſhy 
Subſtance, ſuſpended near the Paſſage from the Mouth 
nto the Noſtrils, and probably deſigned to hinder the 
old Air, from ruſhing too faſt into the Lungs. The 


BZ o/i/5, or Almonds of the Ear, are two ſmall Glands, 
placed at the Root of the Tongue, which ſupply an 
Humour, to keep the Mouth and the Tongue conti- 


ually moiſt. | 
Tae Wind-Pipe is wonderful in its Conformation: 


Becauſe continual Reſpiration is neceſſary, it is made 


with Aunular Cartilages, to keep it conſtantly open, that 


is Sides may not fall together: And leſt, when we 
ſwallow, any Particle of Food ſhould fall in, which 
might cauſe Convulſions, or even Death, it has a ſtrong 


Shutter, or Lid, called the Epiglo!7is, which, whenever 


e eat or drink, falls down of itſelf, and covers it cloſe, 


Jo that no Crum or Drop can enter. It is for the more 


onvenient Bending of our Necks, that the Wind-Pipe 


Ws not made of one entire continued Cartilage, but of 


any circular ones, | 
War 1s farther remarkable in theſe Cartilages is, 


hat all the Way where they are contiguous to the Gul- 
et, they are membranous, to give an eaſy Paſſage to 
the Food: But after that, they are, ſome completely 


hut, in the 


Pound, ſome triangular. Another obſervable is, in the 


ungs, the lower Parts of the ſuperior Car- 


ind-Piphiihe Cartilages run paralle! to each other: 
| D 2 | | tilages, 


and to dilate in Inſpiration. 


tion of an oily Matter. 


ſtarved to Death, =» 


Coffin of Wood, and lay the loweſt of three in the ſame Grave. The 


( 40 ) 


tilages, receive the upper Parts of the Inferior : Here. 
by enabling them to contract themſelves in Expiration, 


31. THE Hairs are all hollow. The Root of each 
Hair is fixt in a mucous Globule, of an oval Figure, e 
which often adheres to it, when 1t is pulled vp by the 
Root. They are disjointed like a Reed or Cane, and 
ſhoot out into ſmall Branches. They ſerve not only | 
for a Covering, but alſo for the Excretion and Expira. | 


Every Hair does properly live, and receive Nou. 
riſhment like the other Parts. The Roots do not turn 
White or Grey in Age, any ſooner than the Extremes. 
But the whole of each Hair changes Colour at once, 
Or (to ſpeak more properly) the Hairs of another 
Colour fall off, and white ones grow in their Place. 

Yer, its Life is of a peculiar Kind, and approaches 
to the Nature of Vegetation. Hairs grow much a; 
Plants grow out of the Earth, or as ſome Plants grow | 
upon others: From which they draw their Nouriſh-l 
ment, and yet each has its Life diſtinct from the 
other. So Hair derives its Food from ſome Juices in 
the Body, but not from the nutritious Juices. Accord. Wl 
ingly the Hair may live and grow, while the Body is 


ALL 
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mTxrxarT Hair may grow, merely as an Excreſcence of the vegeta- 
ble kind, appears from that memorable Caſe recited by Mr. Hock, of 
a Body which, having been buried forty-three Years, was found in a 
manner wholly converted into Hair. The Woman was buried in 2 


others being removed and this Coffin appearing, it was obſerved, 
that much Hair came thro' the Clefts of it: On removing the Lid, 
the whole appeared a very ſurprizing Sight. There was the whole 
Figure of the Corpſe, exhibiting the Eyes, Mouth, Ears and even 
Part. But from the very Crown of the Head, even to the Sole of Wi 
the Foot, it was covered over with a very thick ſet Hair, long and 
much curled, The People, amazed at this Appearence, went to 
touch the Corpſe, But the Shape fell away, as it was handled, W 
Jeaving only a Quantity of ſhapeleſs Hair, but neither Fleſh nor i 
Pones, only a ſmai] Part of the great Toe of the Right Foot. 
Eacn Hair confifts of ſeveral ſmaller oncs, apt up in one com- 
mon Covering. They fend our Branches at the Joints, The Roa 


ie 1 


on, Ar Hairs appear round. But the Microſcope diſ- 
Porers ſome of them to be ſquare, others triangular ; 


ich hich Diverſity of Figures ariſes merely from the Di- 
re, erſity of the Pores. Their Length depends on the 
the Quantity of Humours proper to feed them, and their 
nd Tolour on the Quality. And hence the Colour ufual- 


differs in the different Stages of Life: 

ra TE Hair of a Mouſe is a tranſparent Tube, with a: 
Pith of ſmal) Fibres convolved, running in ſome Hairs 

hu pirally, in ſome tranſverſely, in others from Top to 


rn WBottom. „ 

es. 32. We proceed to the Middle Cavity of the Body. 
ce, Herein the principal Part is the Heart, conſiſting of a. 
ner Jrong Tendon, extended obliquely from the Ba or 


roader Part, to the Cone, into which the fleſhly Fibres 
re inſerted, in an elegant Series, with a ſpiral Bend- 


hich Means the grand Muſcle is admirably fitted, 


ſn. Poth to receive and to propell the Blood. It has two 
he Wreat Cavities, uſually termed The Ventricles of the 
in Peart. They are divided from each other by an inter- 
d. Mediate Part, called The Sepium, conſtituted by the 


ame Fibres, which is convex on the Side next the 
tiohrt Ventricle, and concave on the other. The 
Hera Cava is inſerted in the Right Ventricle, and two 
Inches from its Inſertion, divides into the Upp:r and 
Lower. The former brings the Blood into it from the 
pper, the Jatter, from the lower Parts of the Body. 


* be Pulmonary Artery carries the Blood from that Vens 
z Picle into the Lungs, which the Pulmonary Vein brings 
ech 

1d, 7 | Zi 
ole les pretty deep in the Skin : And by this they imbibe their proper 
e ouriſhment, from the adjacent Humours. Their Extremes alſo 
ol lit into two or three Branches, eſpecially if they are very dry, or 
1 5 o Jong. So that what appears a ſingle Hair to the naked Eye, to 


e Microſcope appears a Bruſh. They are grey on the Forepart of 
e Head, firſt particularly -buut the Temples : The Back part af- 
bras them Nouriſhment longer. For the ſame Reaſon they fall 
om the Crown of the Head firit. Their Thickneſs depends on the 
ze of the Pores they iflue from: If theſe ae ſmall, the Hair is 
e. If he Pores be ſtrait, the Hairs are.ſtrait ; if obiique or ſinus 
; Ws, the Bairs are curled, - | - 


& 2, one Half oppoſite to, and crofling the other: By. 


1 
N 
1 


bo. RO 


ORB. 2 ns 
* 3 
you =, 
"| * wy 
* - 5 
PTE” LIST! +95 Es 1 


— — EY IS 
— * 


a Kind of Purſe, called the Auricle, which is an hollow! : 


the Orifices of the Arteries, to hinder the Reflux off 


of the Body. The other Part of it is looſe in the 


1 
7 
1 
» 
S 
VB 
3 
* 
©. 
i 
= 
ir 
1 
1 
1 
1 
: 
= 
= 
4 
. 
by 
'Y 
£ 
2 
ns 
1% 
'P 
f 


tea) 


from thence into the Left Ventricle. At the upper 
Side of theſe Veins, there is added to each Ventricle, 


Muſcle of the ſame Structure with the Heart, in order 
to ſtay the Blood, that it pour not too violently ini 
the Ventricle. Before the Orifices of the Veins off 
the Heart, there are triangular Valves, and Semilunar in 


the Blood, from the Ventricles into the Veins, and 
from the Arteries into the Ventricles. | v 
33. Taz Heart is covered with a fine Membrane; 
and near the Baſe of it on the Outſide, there is a little 
Fat, probably deſigned to facilitate its Motion. It i 
placed near the Middle of the Breaſt; only its Cone 
inclines a little to the Left. It hangs by its Baſe on 
Veins and Arteries, communicating with all Part 


Pericardium, that it may be the more commodiouſlyſ# 
conſtringed and dilated. The Pericardium is a Kind 
of Membrane, that like a Kind of Purſe, looſely in. 
cloſes the Heart. The Shape of it is ſuited to tha 
of the Heart, and it contains a thin, ſaltiſh, reddiſi 
Humour, doubtleſs proceeding from certain Glands, 
which may be obſerved on the Inſide of it. * 

34+ Tn 
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n Tax Brain has an alternate Contraction and Dilatation, a-. 

ering thoſe of the Heart. It is highly probable, the Weight of the 
Atmoſphere is the Counterpoiſe to the contractile Force of the 
Heart. That of the Brain, being not near ſo ſtrong, does not neei 
fo ſtrong a Counterpoiſe. 5 85 

In the Baſis of the Heart of ſome Animals, there is a Bone fte 
quently found. Such an one was found in the Heart of Pope Urbar 
Probably it was only the Tendons of the Heart aſſified. | 

Wounvps of the Heart are not always ſo immediately mortal, alt% 
3s generally ſuppoſed. A Soldier was brought into one of the Hoſp 
tals in Paris, with a Wound in the upper Part of the left Brea 
He ſeemed very well for three Days; but on the Fourth wal 
taken with a Fever and Difficulty of breathing and died on thi 
Tenth. On opening the Body, it was found the Sword had pierce 
the Pericardium, traverſed the Right Ventricle of the Heart in it 
lower Part, pierced the Pericardium on the oppoſite Side, and gos. 
thro' the Diaphragm and an inch deep into the Liver, 
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per 34. Tur Heart is placed in the Middle of the Lungs, 
cle, which conſiſts of two Parts, the Right and Left Lobe. 
low Each of theſe is divided into two other Lobes; One 
der of theſe frequently into three, ſometimes into four, by 
into Fiſſures, ſometimes deeper, ſometimes ſhallower, run- 
off ning from the interior Margin towards the Back Part. 
ia The Lungs are divided into Cells, which are no other 
ol thaa Expanſions of the ſmall Branches of the Trachea 
and or Wind Pipe. And there is an eaſy Paſſage from one 

Branch into many Cells, and again into it from them 
ne; all. The upper Part of the e opens into the 
ttle Mouth; The Lower, divided into Two Branches, 
t i ſhoots out into various Ramifications, which are termed 
one Bronchia. And theſe little Canals running on, con- 
on ſtitute the Lungs, whoſe Cells are wonderfully con- 
art nected together, and intermixed with numberleſs 
the! Branches of Veins and Arteries. | 
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ſhſ Tn upper End of the Trachea is called the Larynx. 
ind At the fourth Vertebra of the Back it divides and en- 


ters the Lungs, Its Cartilages, ranged at ſmall and 


of equal Diſtances, are ſmaller and ſmaller as they ap- 
li proach the Lungs. F- 


TregesE Cartilages have two Membranes. The 
External, compoſed of circular Fibres, covers the 


three diſtin&t Membranes, the firſt woven of two Or- 
ders of Fibres, Part Longitudinal, to ſhorten it, by 
drawing the Cartilages together, Part, Circular, to 
contract them. Both theſe, together with the Exter- 
nal Membrane, aſſiſt in breathing, coughing and vary- 
ing the Tone of Voice. ® The Second Membrane is 

glandulous ; 


— 


o Tux Organs which form the Voice of Man, have not been 
accurately obſerved by the Antients. As the Trachea bears ſome 
reſemblance to a Flute, they conſidered the Voice, according to 
the Sounds of that Inſtrument. Mr. Dodar: was the firſt who 
ſhewd the Glotris to be the chief Organ in producing it, and conſider- 
ed it both as a String and Wind-Inftrument, far more perfect than 
any which Art can-produce, _ 

Tux Organs which form the various Voices of other Animale, 
| arelikewiſe worthy of our Attention, Thoſe of each Species haue 


whole Tragbea. That which lines it within, conſiſts of 
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( 44 ) 
glandulous; and its Glands opening into the Cavity 
of the Trachea, ſeparate a Liquor which moiſtens and 
defends it from the Acrimony of the Air. The Third 


15 a Network of Nerves, Veins, and Arteries. 
| | CUTTING 
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peculiars Sounds, whereby they underſtand each other. Wherein 
do theſe Organs reſemble Ours, and wherein do they differ? 8 

Tux Human Voice is almoſt wholly formd by the Glottis, and 
various Tones are produced by the various Modifications of it. But 
all theſe depend on one only, the Separation and Junction of its h 
Lips. This comprehends two Circumſtances, the One capital and 
primitive, the other, a Conſequence of it. Ihe firſt is, That the 
lips are more and more bent, from the loweſt to the higheſt Note. 
The Second, that the more they bend, the nearer they draw to each 
other. It follows from the firſt, that their vibrations will be more 
frequent, as they come nearer the higheſt tone, and that the Voice 
will be exact when they are equally bent, and the reverſe when 
unequally : which correſponds perfectly well, with the Nature of 
String-Inſtruments. It follows from the Second, that the higher 
the Tone, the nearer they draw to each other. And this agrees 
perfectly with thoſe Wind-Inſtruments which are governed by Reeds, 
From theſe ſimple and almoſt .imperceptible Variations proceeds the 
infinite Variety of Sounds. 

In moſt Quadrupeds too the Glottis is the principal Organ of the 
Voice. So it is in Cats, Sheep, and ſeveral others, But many 
have ſomething more than a Glottis. As Horſes, Aﬀes, Mules 
and Swine. Some of theſe have alſo a tendinous Membrane, which 
concurs in forming the Voice, Others have ſeveral Membranes : 
Others a kind of Bags, which in ſome are membranous, and in 
others bony. Others have both Membranes and Bags. Others 
laftly have in their Larynx a kind of Cavity or Drum, which afliſts- 
them in uttering very ſtrong and long continued Notes. 

ALL ſounds are produced by a ſwift ſucceſſion of Vibrations from 
the Particles of ſonorous Bodies, which agitate the Air. But the 
yibrations of the Lips of the Glottis would not ſuffice to produce the 
neighing of a Horſe. This begins by more or leſs acute interrupted 
tones, accompanied by Quaverings, and ends by tones more or lets 
grave, which 1s performed by Jirks, This Second Part is done by 
the Lips of the Glottis : the other chiefly by a ſmall, elaſtic Mem- 
brane. This is. tendinous, very thin, of a triangular Figure, and 
lies flat on each extremity of the lips of the Glottis. As it adhercs 
but looſely to theſe, it can eaſily flutter up and down: And it is the 
Play of this Membrane up and down, which produces the acute 
Sounds of Neighing. Theſe are more or leſs acute, as the Mem- 
brane is more or leſs thin, and its Adheſion more or leis flack. 
The grave Sounds that conclude the Meiching, are excited by ths. 
flutterings of the thick ſtrings which form the lips of the G:0itis, 
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CuTTinG the Trachea was long reputed mortal. 

hut it is now uſual to open it in dangerous Quinſies. 

ET his Phyſicians were at firſt encouraged to do, from 
he Caſe of a Corni/þ Gentleman, who had his Wind- 
Pipe quite cut through, and yet was cured and lived 
ſeveral Years after. | 4 | 

= 35. In order to the Admiſſion and Expulſion of the 
Air by the Lungs, it is neceſſary the Breaſt ſhould be 
rontracted and dilated. This End is ſerved by the 
Bony Part of the Thorax, the interco/tal Muſcles, and the 


1 

5 Diaphragm, a broad, muſcular Part, reaching croſs the 
its Breaſt, and dividing the middle from the lower Cavity. 
* It runs obliquely from the Srernum and Ribs before, 
5 to the Vertebræ of the Loins behind. | N 
h BEET | 36. Trnr 
re 5 
ce e | V 1 N 

N Tax hoarſe Sound of the Aſſes Voice is not ſo much produced by 


the lips of the Glottis, as by a tendinous Part which adheres looſely 
Fon the Aperture of a kind of Drum, fituate under the Extremity of 
the lips of the Glottis : Above which are alſo found two large and 
thick bags, one on the right, the other on the left. Each of theſe 
has a roundiſh Aperture, cut much like the Stopple of an Organ. 

Such are the Organs which form this amazing Sound. A kind 


1c of Drum is the principal: And the two bags above the lips of the 
Y KEtGlottis, are the main Auxiliaries : While thoſe lips, as plain Expe- 
'S EFriments ſhew, contribute very little thereto. The Mules 
h voice much reſembles that of his Sire, and is formed by much the 
fame Organs: The Drum of ſo ſingular a Compoſition, being 
n M#found in Mules alſo. 


Turk is another Animal which affords us a particular Diſpofiti- 
tion of the vocal Organs. This is the Hog: whoſe fhrill Cries are 
more inſupportable than his uſual Grunting. Yet neither are theſe 
excited by the lips of the Glottis, but by the fluttering of two large 
© membranous Bags: fituated on each fide, above the lips of the 

== Glotiis, What is moſt remarkable is, that each lip is cloven, al- 
| moſt its whole length. By this cleft each lip has a communication 
wich the bag belonging to it. And the Motions ef theſe bags pro- 
duce moſt of the Sounds peculiar to this Animal. | 

{ Tro' the voice of Birds bears a nearer reſemblance to ours than 
that of Quadrupeds, yet their Organs have far lefs reſemblance to 
= Ours, anc contain a greater number of Singularities. 'L hey, like 
us, have a Glottis at the top of the Trachea: But they have another 
at the bottom of it, which much contributes both to the ſtrengthen- 
ing and modifying of their Voice. Theſe have different Membranes 
more or leſs fine, more or leſs bent, and in a variety of Poſitions, 
la ſome Birds, as in Geeſe, there are four of theſe, figured and dif- 
| poſed ke the Reeds in Haut- boys. | | 
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is commodiouſly connected with the Head by the Ne 


ſome Men have in conſiderable Plenty. Thus in the 


( 46 ) 


36. Taz whole Thorax is covered on the Inſide with, 

'a firm, white Membrane, called the Pleura. It is dou. 
ble throughout, conſiſting of two Folds, the innermoſſ 

whereof has a ſmooth Surface, that it may not hurt the 

tender Subſtance of the Lungs, the Surface of the 

Outer is rough and uneven. From the Pleura rie. 

the Mediaſtinum, which is a doubled Membrane, that 
divides the Lungs and the Cavity of the Thorax length. 

ways into two Parts. | = 

37. Ox the ſlighteſt Obſervation we cannot but ac. 

knowledge, the conſummate Wiſdom wherewith the 
External Parts of the middle Cavity are formed, for 
Beauty as well as for the Defence of the Internal. Thi 
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The Breaſt, or Forepart of the Thorax, which begin; 
at the Throat, and ends at the Sternum, or Breaſt-bone, 
is an admirable Guard to the nobleſt Parts. To the 
ſame End ſerve the Shoulder-blades and the Back- bone, asf 
well as to ſupport the whole Fabric. - * 

TRE Breaſis conſiſt of numberleſs oval (lands, in-. 
termixed with globular Veſſels of Fat. Their Ducts Wh, 
as they approach the Nipple unite together, till they Mr 
form Eight or more ſmall Pipes, communicating with |; 
each other by croſs Canals, which are of great Ute, 
when ſome of them happen to be obſtructed. Theſe 
Tubes are in ſome Parts narrower, in ſome wider, 
ſo as to form Cells, which hinder, the Efflux of the 
Milk. The Paps conſiſt chiefly of the Concurrence of 
theſe Tubes, but with a glandulous Subſtance inter- 
mixt. There are likewiſe joined herewith: Abundance 
of Fibres, from the external Teguments of the Breaſts, MM 
by Means of which the Tubes are conſtringed, and the 
Motion of the Milk is modified. | 5 

Is Virgins the Glands of the Breaſts are ſo contrac- 
ted, that no Blood can enter them. But when the | 
Womb ſwells with the Fætus, and compreſſes the de- 
ſcending Trunk of the great Artery, the Blood forces 
its Way into them. They admit thicker and thicker W.,, 
3 till after the Birth, they run with a thick 

ilk. | | | 


| Ir is more difficult to account for the Milk, which 


Year : 
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„ 
Fear 1684 a Country- man called Billardino di Billo, liv- 
Ing in a Village near Nocera in Umbria, when his Wife 


= Vas dead, took the Child, and putting the Nipples 
5 f his Breaſts into its Mouth, invited it to ſuck, which 
bo he Infant did, and after ſeveral Times drawing fetch- 

$ 


d ſome Milk. After a while it brought down the 
Milk ſo plentifully, as to nouriſh it for many Months, 
ill it was weaned. | Ln 
38. In the lower Cavity firſt occurs the Stomach 
ith the Oeſophagus or Gullet, which reaches to it from 
the Mouth. The Inner Coat of the Stomach is Ver- 
ous, The Second is Villous, or as it were hairy, in 
Ev hich are innumerable fineBlood-veſlels, which are ſup- 
poſed to yield a Liquid that helps to diſſolve the Nu- 
triment. The inner Surface of the Stomach has many 
Wrinckles or Folds, which hinder its Contents from 

paſſing out too ſoon. It has two Orifices, the Left 
ind the Right. The Left is a Continuation of the 
ullet, and deſcends almoſl perpendicularly, which 
hinders the food from eafily regurgitating. It opens 
or the Deſcent of the Food, and cloſes again, by the 


Wi Contraction of its Fibres. The Right Orifice, called 
5 he Pylorus, tranſmits the digeſted Food to the In- 


teſtines It is narrower than the other, as being de- 
ſigned to tranſmit nothing, till it is reduced to a kind 
pf Liquid. And it goes by a long and oblique De- 
cent into the Duodenum, that the Chyle may not 
paſs out, either too ſwiftly or too ſlowly. 
= 39. The Inteſtines are a Continuation of the Alimen- 
tary Tube from the Pylorus, wound together in various 
Wreaths, yet without Confuſion, and to keep them in 
heir Situation, faſtened together by the Meſentery. The 
Vnteſtinal Duct is really but One; but becauſe the Parts 
of it differ in Figure and Uſe, the upper Part of it, di- 
Pided into the Duodenum, Jejunum and Ileon, is termed 
he /rall Guts; the lower Part, divided into the Cæcum, 
Colon and Rectum, is called The great Guts. All theſe 
Ware full of Turnings and Windings, eſpecially the Small, 
that the more ſubtle Part of the Chy:e, both thro? the 
Length and Narrowneſs of the Paſſage, and the Agitati- 
Yon of the Inteſtines, may enter the Lacteal Veins, and 
paſs from thence into the Receptacle of the Chyke, 

| | | WIEN 


( $8.3 


Wen the Inteſtines are ſeparated from the Mee: 
tery, they are uſually fix times as long as the Mal 
They have all a kind of vermicular Motion, called 7 
Periſtaltic Motion from ihe Stomach downwards; and: 
lubricated with much Fat, eſpecially the Great one I 
whoſe Surface being. more uneven, and their Conteniif 
_ fluid, they need ſomewhat more to make them flach 
eaſy. 5 

Treg Duodenum, (0 called becauſe it is uſually ul 
or twelve inches eng) receives the Gall and Pancread | 
Juice, which are here mixt with the Chyle. The lf 
num is ſo termed, becauſe it is generally more empii 
than the ret. This may be occaſioned partly by in 
Capacity, which gives a free Paſſage to its Content 
pany to its Irritation thro' the Bile, which falls in; 
ittle above it. It takes op almoſt the whole ombili{ 7 
Region, and is uſually twelve or thirteen hands log 
The Ileon, ſituate below the Navel, fills the Ilia wit 
its numerous Convolutions. It is much the longeſt off 
all the Inteſtines, generally one and twenty hands on 
In both this and the Iejunum the inner Coat is much 
wrinkled, and lies in looſe Folds, They are formelf 
(as the Folds in the Stomach) only by the inner Cos 
being larger than the outer. 

THz fiſt of the Great Guts, called the Cæcum, 
laterally inſerted at the upper End of the Colon. It if 
not perforated at the other End, but hangs to it, mM 
the Finger of a Glove, and is three or ſour Inches long 
In new-born Children and in Beaſts it is found full o 
Excrements; but in Adults it frequently hangs like # 
Worm. Ina Fztus it is doubtleſs a Receptacle of hill 
Fzces, during the time it does not diſcharge by ſtool 
And may it not occaſionally ſerve the ſame End | 7 
Adults? Perhaps in thoſe Animals wherein it is ve 
large, it may likewiſe ſerve as a kind of ſecond Sl | 
mach. But it is not abſolutely neceſſary. The Czcunl 
of a Dog has been cut out, without any perceivanny 
Prejudice. 

Tux Colon is the largeſt of the Great Gute. It run | 
in various Circumvolutions from the Cæcum to the Ref 
tam. It has many Cr formed by two Ligamenti 

running 
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ler@onning os each fide of it, oppoſite to each other the 
Va hole length, and as it were guiding it in at certain 
a igances. The Rectum, which reaches from the Os 


Scrum to the Anus, is uſually about an hand and an 
alf long. 1 PD 

= 40. Fur Lacteal Neins, which are of a whitiſh Colour, 
re in all the Inteſtines, ſmall and great, and receive the 
cCyyle by imperceptible Paſſages, throughout the whole 


71 Canal. And for this End the Food remains ſo long in 
* the Inteſtines, and is carried thro? various Windings, 
* that whatſoever of Nouriſhment it contains, may be 
15 expreſt before it leaves the Body. 5 

A: = 41. THe Inteſtines are covered with the Omentum or 
* Casal, which is contained within a very thin double 
„Membrane, and wholly conſiſts of little Bags of Fat. 


ts Uſe is, to keep the Inteſtines warm; to promote 
heir periſtaltic Motion by lubricating them with its oily 
Pubſtance: By following them in their Doublings and 
Windings, to ſerve them as a Bolſter to ſlide upon, and 
y filling up their Hollows, to prevent their being too 
nuch diflended by flatulencies; yet giving way to them 
hen filled with Aliments. 

Ux DER the Stomach behind lies the Pancreas, (ex- 
tended toward the Spleen) which tranſmits to the In- 
eſtines a Liquor of the Nature of Spittle, helping to 
iſſolve the Food. 5 

42, Ux DER the Diaphragm, on the right Side, 
ies the Liver, whence it extends over the Right Part of 
he Stomach, below the Sternum, toward the left, 
Egrowing gradually ſmaller, that it may not hinder the 
Piiſtention of the Stomach. It conſiſts partly of Gall- 


oo 
i Ducts, partly of fine Ramifications of the Vena Portæ. 
ven The Blood contained in theſe depoſits oily Par- 


les in the Ducts, and then returns, chiefly thro? 
dun the Vena Cava, to the Heart. It is thus the Bile is 
eecreted, for which purpoſe the Gall-bladder allo is de- 
WH2ned. This both receives and retains the Bile, by 
hich Delay the Power of it is greatly heightened. 
Fart of the Bile is conveyed to the [nteftifies by the 
epatic Duct, which pours it into the Degus Choleds- 
us. Part goes firſt into the Gall-bladder, thence into 
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the Ductus Choledochus, and then into the wn 
num. = 

Tre principal Uſe of the Bile is, to abſterge auf 
ſtimulate the Inteſtines, to aſſimilate crude things u, 4 
things concocted, to bruiſe and blunt ſharp and fa ! 
line Particles, to divide thoſe that are coagulated 
To excite Appetite, to open the Paſſages for "i 
Chyle, and where need is, act the part of a Ferment 

423. Tas Spleen is an elegant Net- work of numberlei 5 
Veſſels, incloſed in a double Membrane. It is placed 
on the Left Side, between the Short Ribs and thei 
Stomach. Some ſuppoſe it to ſecrete a peculia 
Juice, which paſſes with the Blood thro' the Ven 
Portæ. Others imagine it to be a kind of Reſervoir, 40 
wherein on extraordinary Occaſions, that Blood may 
be received, which would otherwiſe oppreſs the Vii 1 
cera and diſturb the Animal Functions. 3 

44. On the Muſcles of the Loins on each ſide lll 
the Kidneys, to ſeparate from the Blood that part off 
the Serum which is ſuperfluous, and would be hurt. 7 
full were it retained in the Habit. This is carried 5 
the Urerers into the Bladder, which is placed in the, =} 
loweſt Part of the Belly. What remains of the Blood : - 
is conveyed to the Heart by the Veins and Lym Pha- £ 
tic Veſſels. 

Tre Bladder is compoſed of Three Coats : The 
Firſt is an Extenſion of the Peritoneum; the Second 
conſiſts of Muſcular Fibres; the Third is both gland. 
lous and nervous, and full of wrinkles, that it 0 
be capable of Contraction and Dilatation. Its Glands 3 ' 
ſeparate a ſlimy Matter, which defends the Bladder 
from the Acrimony of the Urine. The involuntary 
Emiſſion of this is prevented, by a ſmall Muſcle 
which goes round the neck of the Bladder. x 

4c. WE proceed to the Limbs, The Hand wu - 
cally ſpeaking) is divided, into the Arm, the Cube 0 
and the Hand, properly ſo called. In this there are 
Twelve Bones, beſide Fifteen in the Fingers, all ob- 
long, ſlender, hollow, and ſo fitly joined together by 
Ligaments, '{o, wonderfully provided with various L 
Muſcles, adapted to ſo many different Motions, * 
the 
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ve 


Ing forward before, that there may be more room for the 


wh 


Muſcles. The Bones of the Leg are two, diſtant from 
each other in the middle, but joined together at each 


RAY 
ou 
7. 4 


Fad. They are nearly of the ſame Length, but the 
Inner is much thicker than the Outer. The Bones of 


n 
S \ 
5 


ced the Foot are twelve, beſide Fourteen in the Toes, which 
the gike thoſe in the Hands, are moſt aptly connected by 
lia Ligaments, and fitted with Muſcles of various kinds, 
enz erving for equally various Motions. ä 

oi 47. Thus far we have ſpoken er pe, the Solid 


Parts of the Body. Among the Fluid are u | 
Koned The Animal Spirits, ſuppoſed to be ſecreted in 


ually rec- 


e Brain, to flow thro' the Nerves, and to be the In- 


ſtruments of Senſe and Motion. P 5 
1 : *_ 
the P © Bur are the Nerves in general hollow Canals, which contain a 
nod Firculating Fluid? Or are they ſolid Threads, which being highly 


Elaſtic, vibrate variouſly to occaſion various Senfations”” ? The latter 
*EBuppoſition is wholly overthrown, by the Phenomena of wounded 

Nerves. A Nerve cut aſunder does not retract its divided Extremi- 
ies, but becomes rather longer, extruding its Medulla into a round 
ET ubercle. Again, were it elaſtic, it ſhould be compoſed of hard 


Fibres, having their Extremities fixt to ſome firm Bodies: Since 


Strings otherwiſe conſtituted and diſpoſed, have no Elaſticity. 
But it is evident, all Nerves are ſoft at their Origin, as well as void 
pf tenſion : And ſome ſoft in every part, as the Olfactory Nerve, 
and the ſoft Portion of the. Auditory Nerve, Vea, they all grow 
ſoft in the Viſcera, the Muſcles and the Senſories, before they exert 
their Functions. Beſides, ſome Nerves are ſo fiiuatz, that they 
cannot vibrate, as thoſe of the Heart, which are faſtened to the 


treat Veſſels and the Pericardium. Further, the Influence of an 


| rritated Nerve is never propagated upwards; whereas an elaſtic 


hord, communicates its tremors to both ends from the point of 


percuſſion. Hence it is plain, the Nerves do not act by their Spring, 
but by the Motion of their proper Fluid. The extreme Smallneſs cf 
theſe Canals, which no Microſcope can reach, is no valid Objection 
to this: Neither our Inability to diſcern that Fluid. This only 
proves the Imperfection of our Senſes, | | 


= © BuT what is this Fluid?“ Who can tell? We may very pro- 
ably conjecture, it conſiſts of the ſame Principles with the circula- 
ung Fluids from which it ſeems to be derived, and with the ner- 
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48. Or the other Fluids, ſome ſerve to prepare the 
| Chyle; Some to thin the Blood and preſerve it from 
Putrefaction. Others only remain till they can be 
thrown out of the Body, as being uſeleſs and ſuper. 
fAuousz. All of theſe, but the Chyle, ariſe from the 
Blood, being ſecreted from it by proper Glands. But} 
as to the Mannerof Sec: retion, after all the moſt accurate 
and laborious Enquiries, it ſtill remains abſolutely} 
uncertain, and every one abounds in his own Senſe. 
Some believe it depends, on the Suitablene/s of the 
Fluid ſecerned, to the Shape of the ſecerning Pores. 
Some lay the ſtreſs rather on the various Size and Dia. 
meters of thoſe Pores: Others on this, That the“ 
conſtituent Particles, ſuppoſe of the Bile, from their} 
peculiar Proportion, Texture and Figure, may be 
more eaſily united to each other, than to the Particles 5 
of Lymph, or any other Fluid. % 
Tus chief of all the Fluids in our Body, and 
the Fountain of Life is the Bhood. It conſiſts of 3 | 
watry Serum, fibrous Particle; and red Globule:, which 
laſt are ſcarce a twelfth Part of it. It is generated 
thus. The Meat and Drink being digeſted into Chyle, 
paſſes from the Inteſtines, thro“ the Lacteal Veins |: 
and the Thoracic Duct into the left Subclavian Vein, 
and thence into the Vena Cava, where it mixes with BY 
the Blood, and then circulates with it, till it is — 5 
| aſſimilated. 3 
Br ood freſh drawn appears to the naked Eye uni- 4 
form and homogeneous. But when cold, it —_ 
into two Parts, the one red and fibrous, which clots 
together, the other thin and tranſparent, called the Þ 
Serum, in which the former ſwims. The Serum is in 
Bulk three fourths of the Blood, in weight fifteen 88. — 
venteenths. 
A Rep Globule. is computed to be 25000 times 5 
ſmaller than the ſmalleſt Grain of . A * 
Sour 
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vous Fibrils which we ſuppoſe it is deſigned to nouriſh and repair 
But it may likewiſe conſiſt, and perhaps chiefly, of ſome ſubtle 
Fire or Ether, diffuſed thro' the whole 87 ſtem of Nature, and i 

by Laws unknown to us. | 


+ JW 1 


Sour appel the Heat of the Blood may riſe from 
She Action of the Heart, and the Re-aQtion of the 
. Horta. For the Blood driven by the Heart obliquely 


1 the Sides of the Aorta, violently preſſes them 
10 8 ind is by the Elaſticity of this Veſſel preſſed back 
uy Again. Every Particle of it therefore acquires every 


moment a new Motion and Rotation. Hence follows 
2 perpetual Attrition, Attenuation and Aſſimula- 
tion of all its Parts. And hence they think the Maſs 


e erives its Heat as well as Fiuidity. 9 

n Bur to what Cauſe is its Colour owing ? Berelli 

Fe: took ſome of the Red Part, and waſhing it frequently 
9 4 


E To Water, found it ſeparable into a viſcous, ſhppery 
ZBubſtance, conſiſting of colourleſs Fibres, which roſe 
und gathered into a Scum on the top of the Water, and. 
=> deep- red Powder, which precipitated plentifully to 
: She bottom. Hence it appears, that the Redneſs of 
he Blood ſprings from red-tinging Particles, as in the 
he Caſe of Dying. | 

= However this red Colour, though generally found 
In the Blood of Land Animals, is not abſolutely neceſ- 
8 Fry, there being ſome Species, whoſe Blood is white or 
5 ſimped. Nay Dr. Drake let out of the Median Vein 
. pf a Man, a pure, white Blood, like Milk, which 
hen cold, did not ſeparate into two Parts, as the 
Red uſually does. Nor yet did it yield any Skim or 
i 4 Cream, neither turn four as Milk uſes to do. Dr. 


"Wa! gives an Infance of the ſame kind; and Dr. 
tes Lorber relates one as ſtrange. A Perſon bled at the 
ots Noſe, till at length the Broth he drank flowed out 
the 55 ery liitle altered. 

1 = E 3 50. Fats 


4 Bur 4 deny, that the Motion of Fluids generates any 
Heat. The truth is, this is one of the ten thouſand Secrets, which 
; - de Mind of Man cannot penetrate, 

lr is amazing to ſee, how careful Providence has been, to pre- 
nt the Bloods running into Concretions which might deftroy Life, 
WP the very Diſpoſitions of the Veſſels it is to run thro'. Theſe are 
pair i = contrived, as to cauſe the Globules to come together with a briſk 
ub Folliſnon. The Arteries which convey the Blood from the Heart 
ting be Extremities, continually leſſen, as they recede from their 
Purce; in conſequence of which, the Globules of Blood muſt 
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50. Tusk are the Parts, of which this wonder. 
ful Machine is compoſed, which the Chymiſts fay, 
conſiſts of four Sorts of Matter, Earth, Water, Salt, 
and Sulphur, the Particles of which being variouſ 
mixt together, conſtitute larger Particles of different 
kinds; out of which, more looſely or cloſely con. 
nected, all the Parts of the Body, Solid or Fluid! 
are compofed. 

Bor this is far from being an accurate Accoun 
For what are Salt and Sulphur but Species of Earth 
May not we then much more properly ſay, with th 
Antients, That the Body 1s chiefly compoſed of Eart 
and Water, yet cannot enjoy even Animal Life, unleſ 
Air and Fire alſo be wrought into its Frame? 80 


Manner how theſe are ſo intimately mixt, both with 
our Fluid and Solid Parts as much exceeds our Con- 


* 


prehenſion, as the manner how the Soul is united to 
its Houſe of Clay. | | 
Ir remains only, to add ſome Reflections on thi 
Wiſdom of Gov, diſplayed in the Structure of the 
Human Body. And how eminently is this diſplayed, 
Firſt, In the Situation of its ſeveral Parts and Men 
bers? They are ſituated moſt conveniently for Uſe 
for Ornament, and for mutual Aſſiſtance. 1. For Ur 
The Principal Senſes are placed in the Head, ai 
Centinels in a Watch-tower. How could the Eye 
have been more commodioufly fixt, for the Guidance 
of the whole Body? The Ears likewiſe, made for til 
Reception of Sounds, which naturally move upwards 
are rightly placed in the uppermoſt Parts of the Bod 
And ſo are the Noftrils, as all Odours aſcend. Again 
How could the Hands have been more convenient 
. placed 


Gern 
8 "F< 
, 


ruſh with force againſt one another, as they are driven on impetuouſſ 
And the Veins which bring it back from the Extremities 8 
the Heart, inlarging all the Way as they go on, while t 
Streams of ſeveral continually run into One, each of theſe Ingreſi 
cauſes new Commotions, capable tho* not of diſſolving that Natui 
Connexion of the Red and ſerous Particles, yet of preventing af 
preternatural Concretions or Coagulations, 1 


1 
\ der- Wi :ced, for all ſorts of Excrciſes ? Or the Heart, to 
; ſay, Miſpenſe Life and Heat to the whole Body? Or the 


Salt, Winks of the Body, than in the moſt remote Parts of 
ouſlj It? 2. For Ornament. Not to deſcend to Particulars, 
eren hat could be better contrived, than that thoſe Mem- 
con. pers which are Pairs, ſhould be of equal Length, and 
Fluid Guſt anſwer one another on each Side? 3. For mu- 
ual Aſſiſtance. So the Eye ſtands moſt conveniently 
ount, to guide the Hand, and the Hand to defend the Eye. 
irth! he ſame may be ſaid of the other Parts: they are all 
ſo placed, as to direct or help each other. This will 
arth clearly appear, if you ſuppoſe thePoſition of any of them 
nleſi to be changed. Had ourArms been bent backward, what 
? 80 Direction could our Eyes have afforded us in Work- 
Air ing? Or how could we even have fed ourſelves ? 
the Nay, had one Arm bent backward, and the other 
with forward, half the Uſe of them had been loſt ; for one 
dom. could not have aſſiſted the other in any Action. 
d i How is his Wiſdom diſplayed, Secondly, in the 
ample Proviſion made for the Security of the principal 
the Parts? Theſe are 1. The Heart, the Fountain of Life. 
the This lies in the Center of the Trunk of the Body, 
ye covered with its own Membrane, the Pericardium, 
len lodged within the ſoft Bed of the Lungs, incompaſt 
Use round with a double Fence, both of thick Muſcles and 
Ul skins, and of firm Ribs and Bones: Beſide the Arms 
„ conveniently placed, to ward off any Violence: 


Eye 2. The Brain, the Principle of all Senſe and Motion, 
ane 3s ſurrounded with ſo ſtrong a Defence, that it muſt be 


tie a mighty Force indeed, which is able to injure it. 
ard The Skull is ſo hard, thick and tough that 'tis almoſt 
od as firm as an Helmet of Iron. This is covered with 
zin Skin and Hair, which both keep it warm, and ſoften 
nt the violence of a Stroke. Yet more, a thick and 
cel tough Membrane hangs looſe about it, which often 
= faves it, even when the Skull is broke. And laſtly, 
= A fine Membrane cloſely adheres, to keep it from 
ol quaſhing and ſhaking. | SEP 

Hou is it diſplayed, Thirdly, in the abundant Pro- 
el viſion that is made againſt evil Accidents and Incon- 
ul | veniences? 
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veniences? To this end, 1. The Members which ar : 
of eminent Uſe are in Pairs: We have two Eyes 


Ears, Noſtrils, Hands; two Feet, two Brea 
two Kidneys; that if One ſhouid be rendered 


uſeleſs, the other might ſerve us tolerably well 
| Whereas had a man but one Hand or Eye, if thai 
were gone, ail were gone. 2. All the Veſſels hau 
many Ramifications, which ſend forth Twigs to the 
neighbouring Veſſels : So that if one Branch be cut 
or obſtructed, its Want may be ſupplied, by te | 
Twigs from the neighbouring Veſſels. 3. Many 
Ways are provided to evacuate, whatever might be 
hurtful to us. If any thing oppreis the Head, it can 
free itſelf by Sneezing ; if the Lungs, they can caſt i 
off by Coughing. If any thing burden the Stomach, 
it can contract itſelf, and throw it up by Vomit, 1 
Beſide theſe Evacuations, there are Siege, Urine, \® 
Sweat, and Hemorrhagies of various kinds. 4. Where. 
as Sleep is neceſſary for us in many reſpects, Nature 
has provided, that tho? we lie long on one fide, we 
ſhould feel no Uneaſineſs while we ſleep, no, nor 
when we awake. One would think, the whole | 
weight of the Body preſſing the Muſcles on which ve 
lie, would be very burdenſome. And we find by Ex. | 
perience, ſo it is, when we lie long awake in the 
Night. Probably this Proviſion is made, by an In- 
flation of the Muſcles, making them ſoft, and yet 
renitent, like Pillows. That they are inflated during 
Sleep, appears to the very Eye, in the faces of Chi- 
dren; and from the Common Experiment, that if we 
ſleep in our Cloaths, we muſt loofen our Garters and 
others Ligatures. Otherwiſe we find uneafineſs in 
thoſe Parts. 5. Becauſe Sleep is inconſiſtent with the 
Senſe of Pain, therefore during Reſt, thoſe Nerves 
which convey the Motion to the Brain, which excite 
the Senſe of Pain, are obſtructed. *©* This I myſelf, 
ſays Mr. Ray, have often experienced, ſince I have 
had Sores on my Legs. Waking ſuddenly I find my- 
ſelf at perfect Eaſe for a while. Then the Pain by 
degrees returns,” | 05 
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h ag, Ir is diſplayed, Fourthly, In the Multitude of Inten- 
, Gop hath in the Formation of the ſeveral Parts, 
eaſts and the multitude of Qualifications they require, to fit 
Sem for their ſeveral Uſes. Galen obſerves, that 
here are in an human Body, above Six hundred Muſ- 
that Hes. And there are at leaſt Ten ſeveral Intentions in 
ach, and as many Qualifications needfu! : So that 
bout the Muſcles alone, no leſs than 6000 Ends are 
cut be attended to. The Bones are reckoned to 
He 284. The diſtin& Intentions in each of theſe are 
"above Forty: In all, about an hundred Thouſand: 
Ind thus it is in proportion, with all the other Parts, 
he Skin, Ligaments, Veins, Arteries, Nerves, Glands, 
it Humors: But more eſpecially with the Members of 
he Body, which as to the Multitude of Intentions 
ind Qualifications, far exceed the Similar Parts. 
And ſhould One of theſe Qualifications fail, great In- 
Fgonvenience would enfue.” | 
Ir is diſplayed, Fifthly, in the Stature of Man, ſo 
admirably well adapted to the Circumſtances of his 
Exiſtence. Had Man been only a foot or two high, 
e had been quite diſproportioned to every thing 
ZFound about him. Had he been much larger, he 
Fould not well have been ſupplied with Food: All the 
ZEdible Animals would not have ſufficed. And had 
they too been proportionably larger, the Surface ot 
the Earth would not have ſufficed to feed them. | 
II is however a common Opinion, and has been ſo 
ever ſince old Homer's Time, That the People in the 
early Ages of the World, were much larger than Us. 
Andit is true, we read of ſome Men, of a ſurprizing 
dtature, But they were even then eſteemd Giants, 
The ordinary Stature of Men, is probably juſt the 
ſame now, as it was at the beginning. This may be 
gathered from the Monuments ſtill remaining, parti- 
Fularly the Pyramids of Egyyt. The Cavities for Bo- 
ies now viſible herein, are little larger than our or- 
linary Coffins: Likewiſe from ſeveral embalmed Bo- 
lies taken out of them it appears, That Men are of 
he ſame Stature now, that they were when thoſe 
'yramids were built, which is at leaſt three — 
| | ears, 
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Years ago: Eighteen hundred Years ar. 
the Emperor Auguſtus was five foot, ſeven inches high 
Queen Elizabeth was taller by two Inches, being fu 
foot, nine. 1 

I cannorT better conclude this Chapter than by u 
Extract from the late pions and ingenious Mr. Here 
which may ſerve for a Recapitulation of what has been 
ſaid, as well as an Improvement of it. | : 

« LET us begin with the leſs adorned, but mor 
Solid Parts, thoſe which ſaport, and which contain te 
reſt, Firſt, you have a Syſtem of Bones, caſt in: 
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Variety of Moulds, in a Variety of Sizes: All ſtrorg % 
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that they may bear up the Machine, yet light, thai 
they may not weigh us down: Bored with an inwar . 
Cavity, to contain the moiſtning Marrow, and perfon- 
ted with fine Ducts, to admit the nouriſhing Veſſels, 
Inſenſible themſelves, they are covered with a Men. 
brane, exquiſitely ſenſible, which warns them of, anti: 
fecures them from the Annoyance of any hurtful Fric- 
tion; and alſo preſerves the Muſcles from being frettel 
in their Action, by the hard and rough Subſtance of the 
Bone. They are largeſt at the Extremities, that the) 
may be joined more firmly, and not fo eaſily diſlocated, 
The Manner of their Articulation is truly admirable 
and remarkably various: yet never varied without de. 
monſtrating ſome wiſe Deſign, and anſwering ſome va. 
luable End. Frequently when two are united, the one 
is nicely rounded and capped with a ſmooth Subſtance; 


{ 


the other is ſcooped into an Hollow of the fame Dimen- 
fions to receive it. And both are lubricated with an 
unctuous Fluid, to facilitate, the Rotation. 9 

Tur Feel compoſe the firmeſt Pedeſtal, infinitely be- 
yond all that Statuary can accompliſh, capable of alter-y 
ing its Form, and extending its Size, as different Cir-y 
cumſtances require. They likewiſe contain a ſet of the 


niceſt Springs, which help to place the Body in a Va. 


riety of Attitudes, and qualify it for a Multiplicity os 
Motions. The undermoft Part of the Heel, and the 
Extremity of the Sole, are ſhod with a tough, inſenſibe 
Subſtance : A kind of Natural Sandal, which never 

wean; 


oo 


| 4 (creaſes their Beauty. 7 
mY Taz Ribs, turned into a regular Arch, are gently 
1 22Wovable, for the Act of Reſpiration. They form a ſafe 


Ng odgment for the Lungs and Heart, ſome of the moſt 
tha portant Organs of Life. The Backbone is deſigned, 


var got only to ſtrengthen the Body, and ſuſtain its moſt ca- 
Phacious Store-rooms, but alſo to bring down the Conti- 
Juation of the Brain, uſually termed The Spinal Marrow. 
It both conveys and guards this ier Cord, as Solomon 
and ſerms it, and by commodious Outlets tranſmits it to all 
rie, Parts. Had it been only ſtrait and hollow, it might 
have ſerved theſe Purpoſes. But then the Loins muſt 
Dave been inflexible: To avoid which, it conſiſts of 
ery ſhort Bones, knit together by Cartilages. This 
ted. peculiarity of Structure gives it the Pliancy of an Oſier, 
Pith the Firmneſs of an Oak. By this Means it is capa- 
le of various Inflections, without bruiſing the foft Mar- 


va. dow, or diminiſhing that Strength which is neceſſary to 
one ſqupport all the Upper Stories. Such a Formation in any 


ther of the Solids, muſt have occafioned great Inconve- 
Wience. Here it is unſpeakably uſeful, a Maſterpiece of 
Ireating Skill, | 

Tux Arms are exactly proportioned to each other, to 
Freſerve the Equilibrium of the Structure. Theſe being 
e Guards that defend, and the Miniſters that ſerve 
he whole Body, are fitted for the moſt diverſified and 
Artenſive Operations: Firm with Bone, yet not weighty 
Pith Fleſh, and capable of performing all uſeful Moti- 
ns. They bend inwards and turn outwards; they 
Pove upward or downward. They wheel about in 
Fhatever Direction we pleaſe. To theſe are added the 
Hands, terminated by the Fingers, not of the ſame 
"4 | Length, 
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Length, nor of equal Bipneſs, but in both reſpeas ai 1 4 


ferent, which gives the more Beauty, and far preadif 
Uſefulneſs. Were they all Fleſh, they would be wei 
Were they one entire Bone, they would be utte 2 
inflexible : But conſiſting of various little Bones a 
Muſcles, what Shape can they not aſſume ? Being plac 
at the End of the Arm, the Sphere of their Actions 
exceedingly inlarged. Their Extremities are an Aſſn 
blage of fine tendinous Fibres, acutely ſenſible : Wh 
9 are deſtined to almoſt inceſſant empla 
frequently among rugged Objects. For this ea 

— are overlaid with Nails which preſerve them frog 5 
any Impreſſions. 3 
l the Hand we have a Caſe of the fineſt Ioftrumenl 1 
ewe owe thoſe beautiful Statues, this melo 1 
on Trumpet. By the Strength of the Hand the b 
leſt Fus fall, and the largeſt Oaks deſcend from il ; 
Mogptzins:,, Faſhioned by the Hand they are a floatift 
Wazehouſe, and carry the Productions of Art and * Y 
t ire from Brizazz to Japan. L 
THE Hand is, the original dual iverſal See E 
which not only repreſents, but aſcertains our Domini 
over all the Elements and over every Creature. TIA 
we have not the Strength of the Horſe, the Swiftneſs d 1 I 
the Greyhound, or the quick Scent of the Spaniel, 30 
directed by the Underſtanding, and enabled by 0 
Hand, we can as it were make them all our ow 
Theſe ſhort Hands have found a way, to penetrate ad 35 
Bowels of the Earth, to touch the Bottom of the Seu 1 | 


ALIEN 


their Service the forcible ra” > of Water, Hoc 
eatly then are we indebted to our wiſe Creator, for th 7 
diſtinguiſhing, this invaluable Member ? YN: 
ABoOvE all is the Head, for the Reſidence of the Braiff 15 
ample to receive, and firm to defend it. It has a Con 
munication with all, even the remoteſt Parts; has Oui 1 
lets, for diſpatching Couriers to all Quarters, and Aut L 
nues for receiving ſpeedy Intelligence, e os 4 
Occaſions, It has Lodgments wherein to poſt Centine : 


TD 


bor various Offices: To expedite whoſe Operations, 
he whole turns on a curious Pivot, nicely contrived to 

ford the largeſt and freeſt Circumvolutions. 
= THis is ſcreened fromHeat, defended from Cold, and 
tte at the ſame time beautified by the Hair: A Decoration 
delicate, as no Art can ſupply, ſo perfeRly light, as 
no way to incumber the Wearer. : * 
== Wile other Animals are prone in their Aſpect, the 
Attitude of Man is erect, which is by far the moſt grace- 
ful, and beſpeaks Superiority. It is by far the moſt 
ommodious, for Proſecution of all our Extenſive De- 
rea igns. It is likewiſe ſafeſt, leſs expoſed to Dangers, 
uad better contrived to repel or avoid them. Dces it 
not allo remind us of our noble Original and our ſublime 
nent End? Our Original, which was the Breath of the Al- 
rięhty: Our End, which waz? the Enjoyment of Him 

In Glory? | | „ 
1 188 Tavs much for the Rafters and Beams of the Houſe. 
patiſ Let us now ſurvey the Lodgings within. Here are 
Lgaments, a tough and ſtrong Arrangement of Fibres, 
Ko unite the ſeveral Parts, and render what would other- 
wiſe be an unwieldy Jumble, a well-compatted and ſelf- 
11no8wanageable Syſtem : Membranes, thin and flexile Tun'- 
cles, to inwrap the fleſhy Parts, to connect ſome, and 
ef form a ſeparation between others: Arteries, the Rivers 
of our little World, that ſtriking out as they go, into 
umberleſs ſmall Canals, viſit every Street, yea every 
ou Apartment in the vital City. Theſe being wide at firſt, 
and growing narrower and narrower, check the Rapidity 
Sei of the Blood. This thrown from the Heart, dilates the 
Arteries, and their own elaſtic Force contracts them 
fs in by which Means they vibrate againſt the Finger, and much 
aſſſiſt both in the Diſcovery and Cure of Diſeaſes, The 
or ti larger Arteries, wherever the Blood is forced to bend, 
Ware fituate on the bending Side; leſt being ſtretched to 
Bra an improper Length, the Circulation ſhould be retarded. 
Con They are not, like ſeveral of the Veins, near the Sut- 
Ou tace, but placed at a proper Depth. And hereby they 
Aue are more ſecure from External Injuries: In thoſe Parts 
cedampvhich are moſt liable to Preſlure, an admirable Expedi- 
tiny Vor. I. 'F I ent 
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ent takes place. The Arteries 2ueſculate with each oth 
breaking into a new tract, they fetch a little Circa 
and afterwards return into the main Road. So that 
any m_ block up or ſtraiten the direct Paſſage, the Cu 
rent by diverting to this New Channel, eludes the In 
pediment, flows on, and ſoon regains its wont 
Courſe. | ON 5 2 
Tu Veins receive the Blood from the Arteries, a 
re-convey it to the Heart. The Preſſure of the Blood iff 
not near ſo forcible in theſe, as in the Arteries. Ther 
fore their Texture is conſiderably flighter. Such an ex 
Economiſt is Nature, amidft all her Liberality ! I 
many of theſe Canals, the Current, tho? widening cont 
nually, is obliged to puſh its way againſt the perpendſ 
cular: Hereby it is expoſed to the danger of falling bad 
and overloading the Veſſels. To prevent this, YaluM 
are interpoſed at proper diſtances, which are no hi 
drance to the regular Paſſage, but prevent the Refſuf 
and facilitate the Paſſage of the Blood to the grand Rl 
ceptacle. But theſe Valves are only where the Blood 
conſtrained to climb: Where the Aſcent ceaſes, ti 
ceaſe alſo. . | 5 L 
xk are G/ands to filtrate the paſſing Fluids, ea 
of which is an Aſſemblage of Veſſels, complicatdli 
with ſeeming Confuſion, but with perfect Regularit: 
Each forms a Secretion far more curious than the ma 
admired Operations of Chymiſtry : Muſcles, compoſe 
of the fineſt Fibres, yet endued with incredib 
Strength, faſhioned after a Variety of Patterns, bu 
all in the higheſt Taſte for Elegance and Convenienl 
Theſe are the Inſtruments of Motion, and at il 
Command of the Will, execute their Functions quid 
as — — 1 Nerwes, ſurprizingly minute, which 
ſet the Muſcles at work, diffuſe the Power of Sen 
tion thro' the Body, and upon any Impreſſion fro 
without, give all needful Intelligence to the Soul 
Peficles, diſtended with an unctuous matter, in ſon 

places compoſe a ſhort Cuſhion ; as in the Calf of ti 
Le , Whoſe large Muſcles, mixt with Fat are of in 

* 2 ſervice to thoſe important Bones. This fav 
: | a auc 
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Id fortifies them, like a ſtrong Baſtion, Supports 
irc ed cheriſhes them, like a ſoft Pillow. In other pla- 
th "Es they fill up the Vacuities, and ſmooth the Ine- 
1 Naalities of the Fleſh, Inwardly they ſupply the Ma- 
Pine for Motion; Outwardly they render it ſmooth 
onte! d graceful. | bat 
L Tux Sr, like a curious Surtout, covers the whole, 
rmed of the moſt delicate Net-work, whoſe Meſhes 
i. Mee minute, and whoſe Threads are multiplied, even 
a Prodigy: The Meſhes are ſo minute, that no- 
ing paſſes them which is diſcernible by the Eye; 


oy o' they diſcharge every moment Myriads and My- 
1 | 8 
ads of ſuperfluous Incumbrances. The Threads are 


con multiplied, that neither the point of the ſmalleſt 
Needle, nor the infinitely finer Lance of a Gnat, can 
by ierce any part, without drawing Blood, and cauſing 
n uncaſySenſation. Conſequently, without wounding 
y ſo ſmall a Puncture, both a Nerve and a Vein! 
Bur a Courſe of inceſſant Action muſt exhauſt the 
olids and waſte the Fluids, and unleſs both are pro- 
erly recruited, in a ſhort time deſtroy the Machine. 
For this reaſon it is furniſhed with the Organs, and en- 
ued with the Powers of Nutrition: Teeth the foremoſt, 
ede pin and ſharp, to bite aſunder the Food; The hin- 
ate germoſt, broad and ſtrong, indented with ſmall Ca- 
ities, the better to grind in pieces what is tranſmitted 
no them. But in Children, the formation of Teeth is 
of Wc ned till they have occaſion for them. : 
b ERE the Teeth, like other Bones, covered with 
e Perioſteum, Chewing would give much pain. 
nere they quite naked, they would ſoon decay and 
eriſb. To guard againſt both, they are overlaid 


101th a neat Enamel, harder than the Bone itſelf, which 
hives no pain in Chewing, and yet ſecures them from 
en: arious Injuries. hg „ | 
fro Tur Lips prevent the Food from flipping out of 
ohe Mouth, and aſſiſted by the Tongue, return it to 
[one Grinders. While they do this in concert with 
f e Cheeks, they ſqueeze a thin Liquor from the ad- 
-inWcent Glands. This moiſtens the 2 ood and prepares 


an for Digeſtion, When the Mouth is inactive theſe 
| 5 | F 2 are 


f 
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are nearly cloſed. But when we Seen or eat, theiſſ 
Moiſture being then neceſſary, is expreſt as need fe. 1 
quires. © 
Bor the Food could not deſcend merely by its owl | 
Weight, thro? a narrow and clammy Paſſage into the 
Stomach. Therefore to effect this, Muſcles both 
Arait and circular are provided. The former hel 
the Cavity, and give an eaſy Admittance. The 12. 7 
ter, clofing behind the deſcending Aliment, preſs it 
downward. But before the Food enters the Gullet, i IJ 
muſt of neceſſity paſs over the Orifice of the Windeipe 4 
whence it is in danger of falling upon the Lungs, 
which might occaſion inſtant Death. To obviate 
this, a moverble Lid is placed, which when the ſmal. 
leſt Particle advances, 15 pulled down and ſhut cloſe, 
but as ſoon as it is ſwallowed, is let looſe and ſtand 
open. Thus the important Paſs i is always made ſur 
againſt any noxious Approaches; yet always left fret 3 
for the Air and open for Reſpiration. 4 
TRE Food ele cending into the Stomach is not yet 3 
ready for the Bowels. Therefore that great Receiver L 
is ſtrong to bear, and proper to detain it, till it iſ 
wrought into the ſmootheſt Pulp imaginable. Fron 9 
hence it is diſcharged by a gentle Force, and 2 L 
gradually into the Inteſtines. £ 
'Near the Entrance waits the Gall. Bladder, ready , 
to pour its ſalutary Juice upon the Aliment, wal 
diſlolves any thing viſcid, ſcoures the Inteſtines, and 
keeps all the fine Apertures clear. This Bag, as the 4 
Stomach fills, is preſt thereby, and then only diſchar-W 
ges its Contents. It is alſo furniſhed with a Valve of 1 
a very peculiar, namely of a Spiral Form; tho 
which the deterſive Liquid cannot haſtily pour, but 
muſt gently 00ze. Admirable Conſtruction! Wide 
without any care of ours, gives the needful Soon k 
and no more. I 
Tur Nutriment then perſues its way, thro' hell 
Mazes of the 3 Which by a worm-like Morin ; 
protrude it and force its ſmall Particles into tel « 
Lactea] Peels. Tele are a Series of the fineſt Strain 
es.” er; tt 
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heit rs, ranged in countleſs Multitudes all along the 
1 re. des of the winding Paſſage. Had this been {trait 
r ſhort, the Food could not have reſigned a ſufficient 
own MDuanticy of its. nourithing Particles. Therefore it is 
the Artfully convolved and greatly extended, that what- 
oth ver paſſes may be fifted througbly. As the Aliment 
arge proceeds, it is more and more drained of its nutritious 
lat. Muices. In conſequence of this, it would become 
1s i ard and pain the tender Parts, but that Glands are 
t, ü oſted in proper Places, to diſcharge a lubricating 
pe: luid. Theſe are ſmaller or fewer near the Stomach, 
nge Weccauſe there the Aliment is moiſt enough: Whereas 
iat the Bowels remote from the Stomach,. they are ei- 
nal. per multiplied or inlarged. | I 
ofe, Tur Chyle drawn off by the Lacteals is carried thro? 
ande 1 Hillions of Ducts, too fine even for the Microſcope 
ſur diſcover, To this it is owing, that nothing enters 
free e Blood, but what is capable of paſſing thro? the 
Wnck Veſſels. It is then lodged in ſeveral commodi- 
yet us Cells (che Glands of the Maſentary) and there 
iverpixt with a thin, diluting Lymph, which makes it 
it i pore apt to flow. Hence it is conveyed to the Com- 
rom Wer Recepracle, and mounts thro' a perpendicular 
iſe: Tube into the Left Subclawian Vein. Fhis Tube lies 
ontiguous to the Great Artery, whoſe ſtrorg Pulſation 
ives on the Fluid, and enables it to aſcend and un- 
had its Treaſure, at the very Door of the Heart. 


and Bur the Chyle i: as yet in too crude a State, to be 
the WM for the Animal Functions. Therefore it is thrown 


Neo the Lungs. In the ſpongy Cells of this amazing 


e ol 7 aboratory, it mixes with the External Air, and its 
hro Whole Suk ſtance is made more ſmooth and uniform. 


hus improved it enters the Left Ventricle of the 


ug + art, a ſtrong, active, indefatigable Mufcle, The 
ply , uge Muſcles of the Arm or of the Thigh are foon 


Pearied: A Days Labour, or a Days Journey ex- 

the Wuſts their Strength. But the Heart toils whole 

oF ecks, whole Months, nay: Years, unwearied ; is 

the 1 ually a Stranger to Intermiſſion and Fatigue. Im- 

alm gelled by this, Part of the Blood ſhoots upward to 

cc Head; Part rolls _ the whole Body. 
| 3 


1 25 


Bur 


„ 


Bur how ſhall a Stream divided into Myriads off 
Channels, be brought back to its Source? Should! 
any Portion of it be unable to return, Putrefaction, 
if not Death, muſt enſue. Therefore the All-wik 
Creator has connected the Extremities of the Arteries, 
with the beginning of the Veins: So that the ſame 
Force which darts the Blood thro* the former helps to] 
drive it thro? the latter. Thus it is re- conducted to 
the great Ciſtern, and there played off afreſh, ” 

WHERE two oppoſite Currents would be in dang 
of claſhing, where the Streams from the Vena Cav 
and Vena aſcendens co-incide, a fibrous Excreſcenc 
interpoſes, which like a projecting Pier, breaks the 
Stroke of each, and throws both into their prope: 
Receptacle. Where the Motion is to be ſpeedy, the 
Channels either forbear to wind (as in the Great Ar. 
tery which deſcends to the Feet) or to leſſen in their 
Dimenſions, as in every Interval between all the Ra- 
mifications. When the Progreſs is to be retarded, 
the Tubes are variouſly convolved or their Diamen 1 
contracted. Thus guarded, the living Flood never 
diſcontinues its courſe, but night — day, whether 
we ſleep or wake, ſtill cerferates to run briſkly thro 
the Arteries, and return ſoftly thro? the Veins. £ 

Bur farther. The great Creator has made us 21 
invaluable Preſent of the Senſes, to be the Inlets of 
innumerable - Pleaſures, and the Means of the moſh 
valuable Advantages. : 

TRE Zye, in its elevated Station, commands the moſt 
enlarged Proſpects. Conſiſting only of Fluids, incloſed MY 
within Coats, it ſhews us all the Graces and Glories of 
Nature. How wonderful, that an Image of the hugelt Ml 
Mountains, and the wideſt Landſcapes ſhould enter the 
imall Pupil ! that the Rays of Light ſhould paint on the 
Optic Nerve, paint in an inſtant of Time, paint in their 
trueſt Colours and exacteſt Lineaments, every Species 
of external Objects! 5 

Tux Eye is ſo tender, that the nighteſt Touch might 
injure its delicate Frame. It is guarded therefore with 1 
peculiar Care, intrenched deep, and barricaded round 
with Bones, As the alen Fly might incommode it 

rene 
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ESoliſhed Surface, it is farther protected by two ſubſtan- 
al Curtains. In Sleep when there is no occaſion for the 
ion, WWenſe, but a Neceſſity to guard the Organ, theſe Cur- 
ins cloſe of their own accord. At any time they fly 
Wooether as quick as Thought. They are lined with an 
rtremely fine Sponge, moiſt with its own Dew. Its 
Priſtly Paliſades keep out the leaſt mote, and moderate 
Ine too ſtrong Impreſſions of the Light. | 3:54 
As in our waking Hours we have almoſt inceſſant need 
or theſe little Orbs, they run upon the fineſt Caſtors, 


noe 
ava Polling every way with the utmoſt Eafe : Which Circum- 
ence Mance, added to the Flexibility of the Neck, renders, 


Por Two Eyes as uſeful as a thouſand. | 

Fur Far corfiſts of an Outward Poreh and Inner 
Rooms. The Porch, ſomewhat prominent from the: 
lead, is of a CartHaginous/ Subſtance, ' covered with 
ht Membranes and wrought into finuous Cavities.. 
ET heſe, like circling Hills, collect the wandring Undu- 
tions of the Air, and tranſmit them with a vigorous 
mpolſe, to the finely ſtretched Membrane of the Drum. 
bis is expanded upoma Circle of Bones, over a poliſhed, 


ever 2 a p : ; 1 
ther ever berating Cavity. It is furniſhed with Braces that: 
hro' rain er relax, as the Sound is-faint or ſtrong. The Ham- 


9 


er and the Anvil, the winding Labyrinth, and the 
Punding Galleries, theſe and other pieces of Mechaniſm,, 
ll inſtrumental to Hearing, are inexpreſſibly curious. 
= AmazINGLY exact muſt be the Tenſion of the Audi 
% Nerves, ſince they anſwer the ſmalleſt Tremors of 


not he Atmoſphere, and diſtinguiſh their moſt ſubtle Vari- 
oſed tions. Theſe living Chords, tuned by an Almighty: 
s of Wand, and fpread thro? the echoing. Iſles, receive all the 
gell Iwpreſſions of Sound, and propagate them to the Brain. 
the MT heſe give exiſtence to the Charms of Muſic, and the 
the till nobler Charms of Diſcourſe. 1 


Tax Eye is uſeleſs amidſt the Gloom of Night. But 
Ihe Ear hears thro' the darkeſt Medium. The Eye is 
n Duty only in our waking Hours: But the Ear is al- 

ays acceſſible. : TEAS 23 
As there are Concuſſions of the Air, which are diſ. 


nd emnible only by the Inſtruments of Hearing, fo there 


* 
r 


— 


PY „. 


— A 4 
«and 
* 


— bbs noe a, 
. MG a 


do our Sight. Yet ſo judiciouſly are the olfactory Net 
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are odoriferous Particles wafted in the Air, which are per. E 
eeivable only by the Snell The Neofrils are wide at the "3 
bottom, that more Effluvea may enter, narrow at the 
top, that when entered they may act more ſtrongly, 
The Steams that exhale from fragrant Bodies, are fine 
beyond Imagination. Microſcopes that ſhew thouſand; 
of Animals in a drop of Water, cannot bring one of theſe 


ſet, that they catch the vaniſhing Fugitives.. They im- 
bibe all the Roaming Perfumes of Spring, and make uM 
banquet even on the inviſible Dainties of Nature, 5 
AnoTHaER Capacity for Pleaſure our bountiful Crea. 
tor has beſtowed, by granting us the Powers of Taf. 
This is Circumſtanced in a manner ſo benign. and wiſe, 
as to be a ſtanding Plea for Temperance, which ſets the 
fineſt Edge on the Taſte, and adds the moſt poignant Re. 
liſh to its Enjoyments. | 2 

Ax p theſe Senſes are not only ſo many Sources f 
Delight, but a joint Security to our Health. They are 

the Iuſpectors that examine our Food, and enquire into 
the Properties of it. For the Diſcharge of this Office 3 
they are excellently qualified, and moſt commodiouſly i- | 
tuate. So that nothing can gain Admiſſion, til it has = 
their Scrutiny. x - 230 5 9 
To all theſe, as a moſt neceſſary Suppliment, is ad- 
ded the Senſe of Feeling. And how happily is it tem- 
pered. between the Two Extremes, neither too acute, 
nor too obtuſe! Indeed all the Senſes are exactly adapt- 

ed ts the Exigencies of our preſent State. Were the 
ſtrained much higher, they would be Avenues of An- pt 

guiſh : Were they much relaxt, they would be wel“ 
Tux crowning Gifts which augments the Benefits 7 
accruing from all the Senſes, is Speech. Speech makes 
me a Gainer by the Eyes and Ears of others, by their 
tdeas and Obſervations. And what an admirable Inſtru- | 
ment for articulating the Voice, and modifying it into 
Speech, is the Tongue ? This little Collection of muſcus MM 
lar Fibres, under the Direction of the Creator, is the 
Artificer of our Words. By this we communicate the 
5 | | | Secrets 


t & F 


Pet. 1 ecrets of our Breaſts, and make our very Thoughts au- 


">" 
Way; 


t the ible. This likewiſe is the efficient Cauſe of Muſic ; it 
the Is foft as the Lute, or ſhrill as the Trumpet. As the 


gly, Ss ongue requires an eaſy Play, it is lodged in az ample 
fine ETavity. It moves under a concave Roof, which gives 
additional Vigour to the Voice, as the Shell of a Violin 


e the Sound of the Strings. 


Jetz WonDeRFULLY wiſe is the Regulation of voluntary 
ind involuntary Motions. The Will in ſome Caſes has 
no Power: In others She is an abſolute Sovereign. If 
he command, the Arm is ſtretched, the Hand is cloſed. 


ea: A ow eaſily, how punctually are her Orders obeyed! 


ſit, 4 o turn the Screw, or work the Lever, is laborious and 
iſe, veariſome. But we work the Vertebrœ of the Neck, 
the vith all their appendent Chambers; we advance the 
Re. BY eg, with the whole incumbent Body : We riſe, we 


2 pring from the Ground, and tho? ſo great a Weight is 


of faiſed, we meet with no Difficulty or Fatigue. : 
are Tg all this ſhould be effected without any Toil, by 


a bare Act of the Will is very ſurprizing. But that it 


chould be done, even while we are entirely ignorant of 
the Manner in which it is performed, is moſt aſtoniſhing ! 
Who can play a ſingle Tune upon the Spinnet, without 
learning the Difference of the Keys? yet the Mind 
touches every Spring of the Human Machine, with the 
moſt maſterly Skill, tho? ſhe knows nothing at all of the 


m- 
te, Nature of her Inſtrument, or the Proceſs of her 
pt- Pperations. | 


Taz Eye of a Ruſtic, who has no Notion of Optics, 
br any of its Laws, ſhall lengthen and ſhorten its Axis, 
ll. lilate and contract its Pupil, without the leaſt Heſi- 
tation, and with the utmoſt Propriety : Exactly Nr 
itſelf to the particular Diſtance of Objects, and the dif- 
ferent Degrees of Light. By this means it performs. 
ſome of the moſt curious Experiments in the Newtonian. 
Fhiloſophy, without the leaſt Knowledge of the Science, 
yr Conſciouſneſs of its own Dxterity ! — — 
= Waica ſhall we admire moſt, the Multitude of Organs? 
Their finifthed Form and faultleſs Order? Or the Power. 


e u. i . 
e Fhich the Soul exerciſes over them? Ten Thouſand 
1 | 5 560 
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Reins are put into her Hands: And ſhe manages a 


2. OF he Circulation of the || 10. The Taſting, 


11 ) 


conducts all, without the leaſt Perplexity or Irregularity, 
Rather with a Promptitude, a Conſiſtency and a Speed 
that nothing elſe can equal! | : 

So fearfully and wonderfully are we made ! Made d 
ſuch complicated Parts, each fo nicely faſhioned, and 
all ſo exactly arranged; Every one executing ſuch curiou 
Functions, and many of them operating in ſo myſteriou 
a manner ! And fince Health depends on ſuch a numer. 
ous Aſſemblage of moving Organs; ſince a angle ſecre 
tion ſtopped may ſpoil the Temperature of the Fluid 
a fingle Wheel clogged may put an end to the Solids: 
With what holy fear, ſhould we paſs rhe time of our ju 
journing here below | Truſting for continual Preſervati 
on, not merely an our own Care, but on the Almighty 
Hand, which formed the admirable Machine, directs iu 
Agency and ſupports its Being ! 
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CHAP © 
Of the Natural State of the Human Body. 


r. What the Natural State W 8. The Hearing, 
of the Body means ? 9. The Smelling, 


Blood; 11. The Feeling; is 
3. Of Reßpiration: 12. Of Hunger and Thirſt, 
4. Of Chylification ; 13. Of Sleep; | 
5. Of Nutrition; 14. Of Local Motion; | 
6. Of the Senſes; 15. Of the voluntary a 
7. Of the Sight, involuntary Motions. Wi 
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I, HAT is the Natural State of the Human Body 

wherein all Parts of it duly perform their N- 
tural Operations. The chief of theſe are, the Circul»i 
tion of the Blood, Reſpiration, Cbylification, Nutrito 
and Motion, | | E 
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and Extremities, very little Blood comes out. The 
vital Blood therefore flows from the Heart thro* the 
aArteries, toward the Extremes of the Body, and ftill 
ut of a wider Part into a narrower, out of the Trunk 
-FSnto the Branches. | 

= Axy of the larger Veins being tied with a thread, 
wells between the Extremes and the Bandage, but grows 


ghty 3 flaccid between the Bandage and the Heart, If opened 
;s in in the former Part, it bleeds largely; if in the latter, 


ſcarce at all. The Blood therefore flows from all the 
Extremes, thro? the Veins into the Heart, and ſtill from 
the narrower Parts of the Vein to the larger, from the 
Branches to the Trunk. W 2 
Z Urox the whole it is evident, that all the Arteries 
re continually bringing the Blood from the Left Ven- 
ricle of the Heart, thro? the Trunks of the Arteries into 
their Branches, and from thence to all Parts of the 
Body: And on the contrary that all the Veins, (except 
the Vena Portæ) are continually bringing it back from 
all Parts of the Body, thro' the ſmall Branches into the 
arger, and thence thro? the Trunks and Vena Cava into 
the Right Ventricle of the Heart. 


li 


ANATOMISTS 


0 


2 


s LaTE Writers have perſued the Globules of Blood to a great 
Length, and found ſeveral Orders of them. The large ones viſible 
o che naked Eye, are Globules of the firſt Order. Each of theſe 
25 compoſed of fix ſmaller, joined together in a very regular way. 
ut ſometimes a red Globule is ſeen looſening, and breaking into 
eſe compounding Spherules. And ſometimes one may perceive 


Ni ele running together, and beginning the Compoſition of a new red 
TP lobule. Theſe ſmaller Spherules they call Globules of the 
cula econd Order. But we are not to flop here. There are in the Blood 


Þ great many Particles fix times leſs than theſe, Globules of the 
Pecond Order are compounded of theſe ſmaller ones, which there · 
ar dere are Globules of the Third Order, | 


( $@ 3 


AnaTomisTs and Phyſicians have generally ul 4 
mined the Quantity of Blood in the Human Body, 
be between fifteen and twenty-five Pounds. But I) 
Keil ſhews ſrom many Inſtances of profuſe — 
that a far greater Quantity mult be allowed. Other 
the Patient could never have furniſhed, or at leaſt, u z 
| ſurvived ſuch Evacuations ; the leaſt of which exceed 
the whole Quantity of Blood, ſuppoſed to be in i 
Body. . 
| C reality, the Quantity of Blood in an Human Bodi 3 
is difficult to be determined. Bleeding to Death, ul 
uſual Method, can never ſhew what is its true Quanin 'S 
Becauſe no Amimal can bleed longer, than while ti 3 
Great Artery is full; which will be a longer or a ſho 
time, as the wounded Artery is ſmaller or greater. A 1 
the Great Artery muſt always be, the firſt Veſſel ti 
empties. - 
THz only certain way of calculating i is, to find wit 
Proportion the Cavities of the Veſſels of which the whi 
Body is compoſed, bear to the Thickneſs of the Coz 
| This i in the Veins and Arteries may be exactly found 
But in the other Veſſels we only know the Quantity of 
Fluid they contain, by carefully evaporating as much if 
poſſible. Thus the Doctor found the Fluids to a 1 
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FAR TRER. There are Auen Blood Veſſels of il 
Smalneſs, that none of the above mentioned Globules can pal 
them: So that we cannot but ſuppoſe ſtill ſmaller Globuli 
The Diameter of ſome Veſſels, is leſs than the Eighth Part i 4 
the Diameter of a red Globule : So that the Particles pail 
thro' them, muſt be above five hundred times leſs than th 
Globules. Nay, on a careful Examination, we perceive Ves 
narrower, than the Tenth Part of the Diameter of a red Globul 
which conſequently can tranſmit Spherules no greater, than! b 
thouſandth Part of a red Globule. 

On the whole then, each Globule of the Firſt Order is mails a 
of fix of the Second : Theſe of Six of the Third, thoſe of fr 
the Fourth ; theſe of Six of the Fifth, and ſo on. Ang accordiq 
we find, the Globules of the higheſt Orders, may be broken 1 
into their compounding Particles. ea 

Tur Diameter of a' common Re Globule is about the Of 
; x938th Part of an Inch.” The Di: meter of a Globule of the Te 
Order is le ſs than the One 400000th Part of an inch, 3 
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7 ie Arteries as 17 to 1; in the Veins as 15.6 to 1: 
the Bones as 1 to 1. The leaſt of theſe Proportions 
ews the Liquors to be One half of the Weight of the 


un of the Blood in the Arteries only to their Coats, in 
Body weighing 160 Pounds, there will be found 100 

Pounds of Blood or circulating Fluid. 

& 1x a Feetus the Circulation is performed in a peculiar 
Danner. The Septum which ſeparates the two Ventri- 
es of the Heart is pierced thro' with an Aperture, 
i lled the Foramen Ovale, and the Pulmonary Artery, a 
title after it has left the Heart, ſends out a Tube into 
e Deſcending Aorta, called the Communicating Canal. 
hen the Foetus is born, the Foramen ovale cloſes, and 
Fat Canal dries up into a ſimple Ligament. 

Tak Fcetus while in the Womb receives little Air. 
© Lungs therefore cannot ſwell and ſubſide. They con- 
ue almoſt at reſt: Nor can they allow the Blood to 
Wrculate, either in Abundance, or with Eaſe. Nature 


Peateſt Part of the Blood, and has contrived the Fora- 
en ovale, by which Part of the Blood of the Vena 
Sava paſſes thro? the Right Ventricle into the Left. And 
this means it is found as far on its Journey, as if it 
d paſſed the Lungs. But this is not all. For that 
Wood of the Cava, which miſſing the Foramen ovale, 
cs from the Right Auricle into the Right Ventricle, 
ing till too much to paſs by the Lungs, the Commu- 
ant Canal intercepts Part of it, and pours it immedi- 
iy into the Deſcending Aorta. 


o the Lungs, and breathing it out alternately, In the 
mer, the Cavity of the Breaſt is inlarged, by the 
king of the Diaphragm, and the Erection of the 


nade bs, thro? the force of the Muſcles placed between them. 
f fir : the latter, it is contracted, the Diaphragm r iſing and 


WW: Ribs falling again. Whenever the Cavity of the 
eaſt is inlarged, the Air by its Weight naturally preſſes 


WW it, and mixing with the Blood in the Veſicles of the 


. 
BA 


1 ody. And if a Calculation be made, on the Propor- 


erefore has excuſed them from the Paſſage of the 


3. RESPIRATION is performed by receiving the Air 


Menge, makes it more fluid, globular and fit for Motion. 
Tr Vol, I. | 8 Air 
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being the true Antagoniſt to all the Muſcles that ſe 4 


Force impreſt on it by the Heart is nearly ſpent, af 


it was neceſſary the Blocd ſhould be ſpread in the fi 


x, 
” 
5 
5% 
% 


( 74 ) 
Air is likewife abſolutely neceſſary in the Body, to coul 
ter- act the Preſſure of the Outward Air. Z 
Tre Blood in the Lungs of a Fœtus has not the 4 
vantage of Reſpiration. But it receives a Portion of a0 
tranſmitted with its Mother's Blood by the Umbila 
Veſſels, to be diffuſed thro' the Body. This is qu.) 
neceſſary, as appears hence: Tie the Navel String va, 
tight, and the Child dies, like a Man ſtrangled. by 
Tae principle Uſe of Reſpiration is, to puſh the Bly 4 
from the Right to the Left Ventricle of the Hen 
Hence it is, that perſons ſtrangled fo ſuddenly die, Wl 
cauſe with Reſpiration, the Circulation of the BH 
ceaſes. And this is the true Cauſe of the Diaſtole of 
Heart: The Weight of the incumbent Atmoſphi - 
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both for Inſpiration and the Contraction of the Heu, 
As in the Elevation of the Ribs, a Paſſage is opened il 
the Blood into the Lungs, ſo in the Depreſſion there 
by the ſubſiding of the Lungs and the Compreſſion 
the Blood-veſſels thereby, the Blood is driven thro' 1 
Pulmonary Vein, into the Left Ventricle of the Heu, 
And this, together with the General Compreſſion of ii 
Body, by the Weight of the Atmoſphere, is that Pow 
which cauſes the Blood to mount in the Veins, when i 


which forces the Heart itſelf from its natural State 
Contraction, to that of Dilataticn. , 

WHEw in an ordinary Expiration, the Preſſure «il 
the Larynx is two Ounces, the Preſſure on the wha 
irternal Subſtance of the Lungs, is 14412 Pounds. 


N Wb: + 
OY 


vaſt is the Extent of the Surface of the Veſicles, on wii 5 


capillary Veſſels, that each Globule of Blood might 
Filo 


it were immediately receive the whole Force of the 
and thereby be broken into ſmaller Parts, fit for Sea 
tion and Circulation. fl 

Ax p hence we ſee the Reaſon for the Structure of of 
Lungs. For ſince all the Blood is to paſs thro? them, of 
order to receive the Effect of the Air, and that this coi 


not be done, unleſs it were diffuſed in very ſmall Veſeſ 


Be, 


+ was neceſſary the Surface on which they were to be 
read, ſhould be proportioned to their Number. And 

is is admirably well provided for, by the Fabric of the 
A ungs. | 

45 2 the Diameter of the Trachea at the Time of every 
Expiration were the ſame in all, and the Weight of the 
Air always equal, the Preſſure on the Lungs would be 
ways the ſame. But as the Difference between its 
Xt and preateſt Gravity, is no leſs than a Tenth Part 
f the whole, that Preſſure is likewiſe greater by a Tenth 


part at ſometimes than it is at others. 

= Ts is a Difference which the Aſthmatic muſt ſenſi. 

ly feel; eſpecially as they breathe thicker, that is 

very Expiration is performed in leſs Time. In truth” 
heſe feel a Difference in the Air, upon the greateſt Riſe 

nd Fall of the Barometer, equal to above One third of its 

Preſſure in ordinary Breathing. 

= Tre alternate Dilatation and Contraction of the 

Thorax are ſo neceſſary to Animal Life, that there is no 

Animal without this, or ſomething analogous to it. 


7 iſhes and Inſects have no dilatable Thorax. But Fiſhes | 
fu have Gills, which receive and expel the Water alter- 


®FHpately, whereby the Blood-veſſels ſuffer the ſame Alter- 
Pons of Dimenſion, as thoſe in our Lungs do. And 
Inſects have Air-veſſels diftributed thro' the whole 
Trunk of their Bodies. By theſe they communicate with 
be external Air thro' ſeveral Vent-holes, to which are 
e a 


V 


1 


; 


15 xternal Air. The Meat herein is by the Flame 
„of a ſmall Lamp, in Six or Eight Minutes brought to a 
a perfect Pulp. In a few Minutes more the hardeſt Bones 
re reduced to a jelly. No Air entering, the Succuſſions 
cauſed by the Air incloſed in _ Fleſh, reſolve the whole 

4 | 2 into 


( 96 J 


into One homogeneous Body. It is juſt ſo in Digeſſio "3 


In Proportion to its Heat, the Stomach does the ven 


ſame thing as the Digeſter. 


App to this, that the Muſcular Coat of the Stomad 
continually contracting, and prefling its Contents by in 
Periſtaltic Motion, oceaſions a more intimate Mixtur 
and works the more fluid Parts, thro? the Pylorus int“ 
the Duodenum. Along the hides of this and the othe, 
ſmall Inteſtines the Lacteals are planted: Into the minut 
Orifices whereof, the Chyle, or finer Part of the Maſs i 
received. The Lacteal Veins of the firſt kind, diſchatge 
themſelves into the Glands of the Baſis of the Meſente y; 
The Chyle is afterward received by the Lacteals of the 
Second kind, and conveyed into Glands between the to 
Tendons of the Diaphragm, And hence it is carried u, 


the Heart, where it mixes with the Blood. 


5. By the perpetual Motion of the Fluids, (eſpeæcialyj 
in the Minute Veſſels) as well as the conſtant Action of 
the Muſcles, ſma!] Particles are continually worn of 
from the Solids of the Body. The Fluids likewiſe art 
continually diminiſhing. And hence every Animal 
Body, by the very Condition of its Frame, is liable vu, 
Deſtruction. To prevent this, a Reſtitution muſt be. 
made to the Juices and Solics of the Body, equal and] 


 fimilar to what is loſt, And this we call Nutrition. 


IT ſeems to be performed thus, The Blood forcibly 7 
thrown by the Heart into the Arteries, endeavours to 30 
out every way thro? the Pores. But theſe are uſually to 
ſmall, to give its Particles a free Paſſage, They ca 
only paſs where any of the Pores are open. Here on 
will naturally follow another in a Line, and conſtitue 2 
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Fibre or Part of a Fibre. When as much is thus added 


to one End of the Fibre, as is waſted at the other, the 


Body is neuriſhed : When more is added than is waſted, 
we are ſaid to grow. 

We ſce then how abſolutely neceſſary Food is, to te- 
pair the conſtant Decay of the Body: So that few men 
or women can live without it, above five or ſix Days 
And yet the abſtaining from it for a Seaſon has its Uſe. 
Indeed great is the Efficacy of Abſtinence, both in pro- 
| longing 
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2 d ging Life, beyond its uſual Period, and in the Cure 
pf many ſtubborn Diſorders, * 
6. As without Reſpiration and Nutrition we cannot 
Rive at all, ſo without Sex/e, Life would be like Death, 
mach every Senfation there is 1. An Outward Object, 2. Its 
y in, action on the Organ of Senſe, 3 A Perception of it in 
ture be Mind. The Action of the Object on the Organ, is 
ind py means of the Nerves communicated to the Brain. And 
othe chen, not otherwiſe, the Perception follows. But how, 
inue pone but He that made Man can explain. 
aſs h 7. In Sight the Action on the Organ is performed 
arceJuſt in the manner of that in a Camera Obſcura, The 
fte | he 5 
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ed to 8 t Leavis Cornaro, a Nobleman of Venice, after all other Means had 
* 5 1 ? 


Failed, fo that his Life was deſpaired-of at Forty, recovered and lived 
Jo near an Hundred, by mere dint of Abſtinence. 

Is forprizing to obſerve, to what an Age thoſe antient Chriſti- 
pro lived, who retired from the Fury of Perſecution, into the Deſerts 
f Arabia and Egypt, Tikey drank only Water, and took no other 
Food than 12 ounces of Bread in 24 Hours, On this St. Anthory 
ved 105 Vears, Epipbanius 115, Simcon Stylites 112 and Romuald, 
In hundred and twenty, | 


© Reveal Species paſs 4, 5 or 6 Months every year without eating or 


Fo their reſpective Cells. Some Kinds get into Ruins, or the Hol- 
owe of Rocks; others, into Clefts of Trees, Some ſleep in Holes 
nder the Earth: others bury themſelves under Water, 
== Txt Serpent-kind bear Abftinence to a miracle, Rattle-ſnakes 
14] ſabſiſt many Months without Food. Dr. Haro ſaw two 
gyptian Serpents, which had been kept in a bottle five Years, (on 
mall Quantity of Sand wherein they coiled themſelves up) without 
ny Sort of Food, Vet when he ſaw them they had juſt caſt their 
ins, and were as lively as if juſt taken. | | | 

Tur have been Inſtances even of Men paſſing ſeveral Months, 
Pith ſcarce any Suſtenance. So Samuel Chilton of Tinſbury, near 
Fab, in the year, 1693, 1694 and 1695, ſlept ſometimes four 
Months, and ſometimes above fix together, with very little Food: 
And Six Weeks without any, but a little Tent conveyed with a 
ail thro' his Teeth, | | FO 

Ix is not improbable, that the Air itſelf furniſhes ſome nutritive 
Particles. It is certain, there are Subſtances of all kinds, floating 
n the Atmoſphere, And that an Animal Body may be nouriſhed 
—Dereby, is evident in the Caſe of Vipers, Theſe if taken when firſt 
Prought forth, and kept from every thing but Air, will yes groe 
ery conſiderably in a few-davs, 


f 


Aon Animals we ſee ſurprizing Infances of long Abſtinence. 


Frinking. So Tortoiſes and Dormice regularly retice at the Seaſan 
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| by the Stroke or Colliſion of Bodies. Hearing is pa, 


upon the Drum; from which the Motion is commu 


4 ” * 
1418 4 
4 #7 
(| $ 
N , 
1 i 
: 1 
1991 
* 1 
77 7 
c 1 
7 * 
EZ ; 
17 i 
+ X38 
N 1 
71 4 
* 1 
1 1 
: 6 
$4 ' N 
i E: 144 
5 
$2 
bY 11 
: 1 
* 
, A 178 
i ) 
3 1 
W's T 
1 
1 
1 
4 
5 
: * 
; v7 * 3 
6 £2 11 
= 4+: 
PBL 
z 1 1 
1 
7 1 
* = + 
*2 7 
Þ » 
1 
1 : : 
£ 
.T: 
4 
4; 
2 12 
, — 
? 7 2c 
bz 0 
t i. It 
[ $ © 
N 
: 
LI \ % 
4 15 
4318 
4 + 
7 FIN 1 1 
1 21 
" $41 
1 42 
t + 
8: 27 
11 
1 * 
i F 
bk 
.F 3 
1 TE: 
= ö . 
1 7 
J : 
1 1 
1 13 
BS 1 
1 =) 
I & $435 
414-807 
'+ 3 
1 924 
IT - 44 
T 1-9 
5 p 
f 4 
4 
. 1 
[ - of : 
LEW 
FF bs 
© * 
7 „ "33 3 
in f 
4 8 1 
* 10 
'. £23 
4 5 34 
, * 7 8 
4 - } 
ri 1 
4 > 
5 . 4 
4 k 
. 197 
F f 
+ * 
3 - 
i 4 F 
4 
y oF | - 
1 
[ $647 7 
„ 1 N 
„ 
; "7 
3% B 
I. 
2 j 
TS. 
1 N 
7 3 
17.4 3 
* 4 i 
: £ 
13 
5 fe þ 4 
1 : 
. 
1 
{4 70 
1 
17 F 
: 
# 
{ 37 
' " 
q/ 1 
; 2 14 
1 
{ p I; 
- * - 
#3 Fa 1 
7 4. 4 
+ #& $1 3% $ 
1 * * 
$58 491] 2 
{105 +: 3 
11 { 
14 * 
. 
. 13 Sa 
of 4 v3 28 
119177 1 
147 55 F 
1 13 4 
FH; 
17747 ve 
1435 183 
ERS © > 
IS . 6 
407 
” KY 
[ 92 
: * 
1 1 
is” 4. 
"£5: 7 
: 7 
f wn 
* i 
DT 
+ - 
1 
14 Fe 3 
j 5 : 
. 1 
1 
5 1 
1 : 
12 2 9 
$7 
: BT 
$ TE 
1 
1 4 ; 
[2 8 7 1 
1 
1 1 
1 
15 
4 
7 1 F 
1 { 
„ 
= i 
+4 + 24 : 4 
* 4 1 
j TH 
$T4 5 © 
[Ly $ 1 
i oy: 
2 7 
! \ : 
1 N 
3s | 
' $350 
4 
a E1 
3 , : 
N 


1 
WW 


1 


are varioufly moved, by the Particles of Meat and Drin 


Brain, that Perception ariſes which we ſtile Ta/fting. 


eonvey that Motion to the Brain. But theſe Papil 


* 


Rays of Light, reaching from the Surface of Bodies v, 
the Eye, variouſly penetrate the Coats and Humours q 
it, and paint on the Bottom of the Eye the Images of? 
the things which we ſee. This is communicated by h 
Optic Nerve to the Brain, and then the Perceptin, 
which is properly Sight, follows. But the Eye hf 
many Advantages above a Camera obſcura: Not only af 
it can be moved various ways, by the Help of its Mui, 
cles; but alſo as the Pupil, by the Help of the Iris, i 
inſtantly either dilated or conſtringed, according to thF 
Degree of Light. The Eye likewiſe accommodates ite 
to the various Diſtances of the Objects, the bottom q 
the Eye approaching to or receiving from the ChryttallyF® 
Humours, as the Object is nearer or farther off. : 

8. Sound is a tremulous Motion of the Air, produce 
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formed in the following Manner. The undulating AWE 
enters the outward Cavity of the Ear, and then ſtrike 


cated to the little Bones within, and the Air contain, 
in the inner Cavity. This by means of the Nerve cou, 
veys it to the Brain, and then follows the Perceptnſ* 
which we term Hearing. ' = 

9. THE fine Effluvia which ſpread every way fin 
odorous Bodies, aſcending with the Air into the NoftrikÞ 7 
variouſly twitch the filaments of the olfaQory Nene, 
according to the Variety of their Natures. When tif: 
Motion is by thoſe Nerves communicated to the Bran, 
the Perception follows which is called Selling. ; 

10. IT was obſerved before, that the Surface of tjFT. 
Tongue is filled with ſmall Papillæ, which are no oth 
than fine Ramifications of the Guſtatory Nerve. The? 


And this Motion being by that Nerve tranſmitted to tht 1 

11. Tn Organ of Feeling is the Skin in general, wil 
which innumerable nervous Papillæ are interwoven, hid 
being moved by the ſlighteſt Touch of other Bodis, 
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abound in all the Extremities, particularly thePalms of ii: : 
Hand, and the Tips of the Fingers. And hence it h,. 
| | ; __ 
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es y that the Senſe of Feeling is far more exquilite in thoſe 
rs of@than in other Parts. 1 | 

esa 12. NEARLY allied to the Senſes are the Natural 

t 

& accounting for them 1s this, When the Food now 
> b reduced to a Pulp, is expreſt out of the Stomach, it is 
ly aof courſe contracted by its muſcular Coat. This cauſes 
Mul! the Inner Coat to lie in Folds; which by means of the 
is, % Periſtaltic Motion, rubbing lightly on each other, occa- 
» th © fion the uneaſy Senſation which we term Hunger. This 
itſel is felt firſt in the upper Orifice, which is firſt evacuated, 
ma But as by degrees the reſt of the Contents are expelled, 
alla this rubbing of the Membranes on each other ſpreads over 
the whole Stomach, and renders our Hunger more ur- 
gent. | 


Juce( . | 
pe I Is uneaſy Senſation is increaſed by the Acidity, 


g which the Blood in the Arteries of the Stomach contracts 
rike thro” long Abſtinence, its ſoft, balſamic Parts having 
num been all drawn off. Likewiſe its Velocity is conſidera. 
aine bly augmented, when we have not caten for ſome time. 
© Hence it is, that Hunger, if it continues long, will 


2 


who labour hard, or are of a bilious Conſtitution, are 


fron 
ſtritz 
rh 
1 thn 
rah ſion of that uneaſy. Senſation, which we term Thir/2. 


<0: 2 


F te known with any Certainty upon the Head. In like 
ot manner it is ſuppoſed, that we are then awate, when the 
hel Nerves are braced, and filled with Animal Spirits; and 
rink that when they are unbraced and empty, we /leep, 


dn But who can give any ſatisfactory account of ſleep ? 
Some aſcribe it to the Stoppage of the Nerves : Some te 


the Quieſcency, and others to a Deficiency of the Animal 


1 Spirits: The truth is, we are ignorant of the whole Af- 
fair; and no more underſtand Sleep than we do Death, 
Bor this we know, that during Sleep ſeveral Func- 


WJ tions are ſuſpended, the Organs of Senſe are. at reſt, the 


ZE Appetiles, particular] y Hunger and 7. hirft. The uſual way 2 


EZ occaſion a violent Fever: That young Perſons, and thoſe 


2 ſooneſt hungry: Whereas thoſe whoſe Humours are 
thick and viſcid, are not ſo ſoon incommoded therewith. 
Hor Vapours aſcending from the Stomach, and dry- 
ing the Throat and Mouth, are ſuppoſed to be the occa- 


I Sax, are ſuppeſed. For I apprehend nothing can be 
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Muſcles are quieſcent, ſo that hardly any Spirits flop 
thro? them. The Fibres of the Nerves are little changed, 
and an Equilibrium obtains throughout. There is no! 
Difference of Preſſure on the Veſſels, nor of Velocity in 
the Humours, which circulate equally thro” all the Ca.. 
nals. Meantime, all diſturbing Cauſes being at ret, | 
the waſted Humours are reſtored, and the Particles ſup. Þ 
plied, which were worn off the Solids. | : 
We may obſerve farther, that when the Head is hot,, 
and the feet cold, we cannot ſleep ; that Perſpiration 1 
twice as great while we ſleep as while we are awake; 
that too much Sleep makes the Senſes dull, the Memory Þ 
weak and the whole Body liſtleſs; that Sleep will fora 
conſiderable time ſupply the place of Meat and Drink: 
That a Fatus fleeps always; Children much; Youth Þ 
more than Adults, and they than Old Men. ö 
| | 1.zrÞ 
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u To ſpeak a little more particularly, While we are awake, 
there is a continual Motion of the voluntary Muſcles, of the Parts 
ſubſervient to Senſe, and to the Affections, all which ſtimulate the 
Nerves, Blood-veſteis and Heart. Thus the finer Parts of the Blood, 
are continually waſted, whence Wearineſs enſues ; and if the Vigi- 
lance be continued, a feveriſh Heat and ſenſible loſs of Strength. 

As the Night advances, a weight falls on the large Muſcles and 
their Tendons, and the Mind becomes heavy. The Powers that 
hold the Body erect, begin to ſhrink from their Office, the Eye- lis 
cloſe, the lower Jaw falls down, the head nods, and we take les, 
notice of outward ' Objects, till at length all the Thoughts are in 
confuſion, and a Sort of Delirium enſues, irom whence there is : 
tranſition to Sleep, not known to us. This is haſtened by Dark- Þ 
neſs, Compoſure of Mind and abſence of Irritation from all Parts of 
the Body. g 3 

AGAIN, Whatever weakens the natural Powers, inclines to 8 
and increaſes Sleep: Such as Loſs of Blood, cooling Medicine, 
yea the Cold of the external Air. Add to theſe, whatever call & 
off the quantity of Blood flowing to the Heart, as warm Bathing « 
the feet, a plentiful ingeſtion of food into the Stomach : 'Likewile ©; 
whatever leſſens the Motions of the Spirits, whether in the Brain, BF 
or Stomach, Heart and Arteries, On the contrary, ſome WR: 
hot Medicines induce Sleep, by-cauſing a greater Afflux of -Blood W 
the Brain. The ſame effect have ſome Fevers ; as alſo Fatneſs, and BY 
whatever elſe retards the venal Blood. In all theſe Caſes, the Blood Þ3 
collected in the Head compreſſes the Brain, fo as to leſſen the Court Þ 
of the Spirits into the Nerves, * 


i. es A Eee — 


„„ 
ed, Le us conſider in another view theſe remarkable In- 
no] dents of our Frame, Seb and Dreams: So remarkable, 
that they are a kind of Experimental Myſtery, a ſtand- 
Ca. ing Miracle. Behold the moſt vigorous Conſtitution, 
eſt, | when reſigned to the ſlumbers of the Night. Its Activity 
up- js oppreſſed with Indolence; its Strength ſuffers a tem- 
porary Annihilation. The Nerves are like a Bow un- 
hot, ſtrung, the whole Animal like a motionleſs Log. Be- 
n it pold a Perſon of the moſt delicate Senſations and amiable 
ke; Piſpoſitions. His Eyes, if wide open, diſcern no Light, 
ory giſtinguiſn no Objects. His Ears wich the Organs unim- 
or a paired, perceive not the Sounds that are round about them. 
he exquiſitely fine Senſe of Feeling is overwhelmed 
uthy pith an utter Stupefaction. Where are his Social Aﬀec- 
tons? He knows not the Father that begat him, the 
er Friend that is as his own Soul. Behold the moſt ingeni- 
dus Scholar, whoſe Judgment traces the moſt intricate 
Sciences, whoſe Taſte reliſhes all the Beauties of Com- 
poſition. The thinking Faculties are unhinged, and in- 
dead of cloſe- connected Reaſonings, there is nothing but 
a disjointed Huddle of abſurd Ideas. Inſtead of well- 
i- Ligeſted Principles, nothing but a diſorderly Jumble of 
erude Conceptions. 
5 | : Yer 
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© SLEEP therefore ſometimes riſes from a defect of the Spirits: 
hut always from a collapfing of the nervous Fibres, thro' which the 
| Spirits paſs from their fountain to all Parts of the Body, 

Ix is hindered by intenſe thought, Pain of Body, and ſtrong E- 
Motions of Mind : all which urge the Spirits on, and prevent the 
Egervous Fibres from collapling. : 

Ix Sleep the Heart is gradually reſtored from its quick and almoſt 
retiſn Pulſation, to its flow and calm Motion: The Breathing is 
ver and imailer, the Motion of the Stomach and Inteſtines, the 
higeſtion of the Aliments and the Progreflion of the Fæces are di- 


bod 0 WE: 6 
, 200 iniſhed, At the ſame time, the thinner Juices move more ſlowly, 
Blocd! Phile the more groſs are collected together, the Fat is accumulated 


its cells, and the nutritive Particles adhere more plentifully to the 
Ener Surfaces of the ſmall Veſſels, and the Sides of the Fibres, 
Thus while the Spirits are ſecreted with a leſs Conſumption, they 
de by degrees accumulated in the Brain, ſo as to diſtend and fill the 
/ Billed Nerves, And then we awake out of Sleep. 
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Yer no ſooner does he awake, than he is poſſeſt c 
all his former Endowments. His Sinews are braced and] 
\ fit for Action, his Senſes alert and keen. The frozen 
Affections melt with Tenderneſs ; the romantic Viſionary Þ 
is again the Maſter of Reaſon. And (what 1s beyond 
meaſure ſurprizing) the intoxicated Mind does not work 
itſelf ſober by ſlow degrees, but in the twinkling of u 
eye, is poſſeſt of all its Faculties! Why does not the 
Numbneſs, which ſeized the Animal Powers, chain the 
Limbs perpetually ? Why does not the Stupor, that dead. 
ens all the Senſe, hold faſt its poſſeſſion ? When the 
Thoughts are once diſadjuſted, why are they na 
always in confuſton ? How is it, that they are rallied i 
a moment, and reduced from the wildeſt Irregulany 
to the moſt orderly Array? From an Inactivity reſem. 
bling Death, and from Extravagancies little differing 7 
from Madneſs, how ſuddenly is the Body reſtored u 
Vigour and Agility? How inſtantaneouſly is the Mid? 
re-eſtabliſhed in 'Sedateneſs and Harmony! Surely ] 
Is the Lord's Doing. And it is marwellous in our eyes / FH 
14. Tnar all Marion is performed by Means of the 
Muſcles, all men are now agreed. And it is ſuppoſei 
that the Motions of the Muſcles proceed, from the i- 
flux of the Animal Spirits; which, entring them , 
means of the Nerves, ſwell and ſhorten the Belly of beg 
Muſcle, and thereby draw the Extremities together, aud 
move the Parts connected therewith, But all this like 
wife is mere Conjecture. Gop only knows his one 
Work. „„ 8 $1 
15. Tnar ſome Motions are Voluntary, and ſome arÞ3t 
not, is another amazing Proof of the Creator's Wiſdon 
Thoſe which are abſolutely neceſſary for the Conſervatii 
of the Machine, as the Beating of the Pulſe, and tt 
Circulation of the Blood, go on by a kind of Mechant 
Law, which no way depends upon our Will: While 
thouſand other Motions begin and end, by a ſingle A 
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tion is connected with that Act of our Mind, who is 2 
to exp lain? | LY 
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G H A P. III. 


5 Of the preternatural State of the Human Body. 
1. What the preternatural || 5. Thoſe of the Animal Spi- 
State of the Body means. rits 2 

2. The Variety of Diſeaſes, || 6. The remote Cauſes of Diſ 
85 3. Reduced to three Claſſes, || eaſes : 
3 thoſe of the Solids; 7. Of Fever: 
4. Thoſe of the Fluide, par- 
1 ticularly, the Blood; 


A — 


„ 


8. The Way ts preſere 
[Hiealib: | 
9. Of Life and Death. 
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Md 1. H EN the Structure or Diſpoſition of the 
: Parts of the Body is ſo diſturbed and diſor- 
© dered, that the natural Operations are no longer 
the performed, or not in the manner they ought : This 
is a preternatural State of the Body, otherwiſe termed 
> in a Diſeaſe. — | | 
2. THERE cannot but be great Variety of Diſeaſes, 
whether we conſider the Manner, wherein that Struc- 


ITE 
bee 


and ture or Diſpoſition is diſturbed, the Part wherein 
ik each Diſeaſe has its Seat, or the various Effects and 
on Circumſtances of them. Some Diſeaſes only Hurt the 

ſe of the Parts; ſome wholly d:/roy it. Some affect 
e n this or that Part; others the whole Body. Some 
Jon diſorder the Body, ſome the Mind; and others both 
ati Mind and Body. Us 
te 5. Bur they are all reducible to three Claſſes, It 
ant thoſe of the Solids, of the Fluid and of Both. The (1 
Solid Parts may be bruiſed, wounded, ſwelled, or 1 
removed out of their Natural Place. N | 
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It is a wonderful Proviſion which Nature makes in one of the 
moſt dreadful Calamities incident to the Solids, When a Bone is 
A broken, let it only be replaced, and preſerved in that Situation, and 
Nature does the reſt, by ſupplying the divided Parts with a Callas. 


Al 


"Rp 

8 
- Ou 
1 * 
8 


7 


- 
+ 


» » aro 


— we. — 
* 2 =. hs = 0.00 = - val 
9 — ans a 

"" _ _—_ 


Ts , 


4. Tur Diſeaſes of the Fluids lie chiefly in the Blood 
when it is either too thick and ſizy, whereby its Mo 
tion becomes too languid and flow, whence ſprings the 
Diſeaſes owing to Obſtruction: Or too thin. Fron 
the former Cauſe ariſe Leproſies, Schirrhis's Lethargie, 
Melancholy, Hyſteric Affections, And if at the ſan: 
time it abound in ac id Salts, the ſharp points of thek 
tear the tender Fibres, and occaſion the Scurvy, King. 
Evil, Conſumption, with a whole train of painful Di. 
tempers. Fevers in general ariſe from the too great 
Thinneſs of the Blood. | 
5. As to the Diſeaſes aſcribed to Animal-Spirits, ſome 
are thought to proceed from the Suppreſſion or Dim 
nution of their Motion, as Apoplexies and Palſies: Some 
from their exceſſive or irregular Motion, as Madneſ, 

Convulſions, Epilepſies. 5 
« SUCH 
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This 00zes out from the ſmall Arteries and bony Fibres of the d- 
vided Parts, in form of a Jelly, and ſoon fills up the Cavities be- 
tween them. It ſoon grows cartilaginous, afterwards. bony, and 
joins the fractured Parts ſo firmly, that the Bone will be more es. 
fily broken in any other Part than in that. 

A CAl L us of a different kind is formed on our Hands and Feet, 
This is compoſed of ſeveral Layers of Particles looſely connected. 
Theſe if ſteeped in fair Water eaſily ſeparate z and then are found, 1 
viewed thro* a Microſcope, to be all of one Shape, reſembling that ah 
of a Weaver's Shuttle, broad in the middle, and pointed at each end. Wh 
Being ſteeped again, they divide into a great number of ſmaller Pat. t 
ticles, all of the ſame Figure with the firſt. 8 

Tux thickneſs of the Skin in the Hands of thoſe who 1:bour . 

hard, is wholly o ing to vaſt numbers of theſe Particles, which! 
combine together, but ſo looſely, that they are eaſily teparated on . 
moiſtning. That thick Skin is compoſed of ſeveral Laycrs of dif- 
ferent thickneſs, which have been added from time to time: Each 
of which Layers is only a Congeries of almoſt an infinity of thei: 
Particles. | 1 5 122 

Bur People who labour ever ſo hard, will have little Callus en? 
their Hands if they waſh them often. The Waſhing the Hand . 
daily rubs off a great Quantity of theſe Scales. Indeed is is ſurprir- ul 
ing to fee, how large a Quantity of them is daily thrown off fron Wh 
our Hands and Feet, tho' from no other Part of the Body. We, 
may learn from this the great Bounty of Nature, in ſo carefully ſup- 
plying the Parts deſigned for Walking or Labour, with an additional fu 
Matter for heir defence, which is not in any other Part of the Body: tp 
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00d, 6. Such are the Proximate Cauſes of Diſeaſes. As 
he to the Remote, the chief are theſe, 1. Intemperance in 
4 eat or Drink, either with 3 = the 8 or 
Ws: Qualit): 2. Want of Exercile, or Exceſs therein: 


z. Immoderate Sleep or Watching: 4. Unwholeſome 
Air: 5. The Diminution of ſome Natural Evacuation : 
6. Irregular Paſſions. All or any of theſe affect the 
Temperature and Motion of the Blood and Spirits. 

7. Bur it can ſcarce be conceived, after all that has 
been faid and wrote on almoſt every Subject, how very 
Eitle is known to this Day, concerning the Cauſes of Diſ- 
eaſes, In moſt caſes the moſt ſkilful Phyſicians acknow- 
edge they have nothing but Conjectures to offer. We 
may give a Specimen with regard to Fevers, the 
moſt common of all Diſtempers. Theſe are of 
Various kinds: At preſent we will ſpeak of intermitting 
Fevers only. Moſt of theſe agree in the followin 


FW 


Symptoms. During the Approach of the Fit, Col 

and Shivering ſeize the Body, with a ſmall and flow 
5 be. Pulſe. Heat ſucceeds, with a quick, ſtrong, hard Pulſe, 
ſollowed by Sweat and a ſofter Pulſe. Theſe Fits re- 
urn at ſtated Times. | 

Ir is ſuppoſed, that theſe Changes in the Blood ariſe, 
om ſome foreign Matter mixt with it, which it cannot 
geadily aſſimilate, and which therefore muſt in ſome 
meaſure hinder its Motion: Perhaps becauſe the Particles 
pf it are too large, too long, or branching out. When 
e Circulation is hindered or retarded, Chilne/s natural- 
By follows. And if theſe Particles ſticking in the finer 
Faſſages, are preſt on by the affluent Blood, this will oc. 
=Taſion both a Shock and Tremor of the Muſcles, and 
e make the Pulſe more aceat and ſow. But when they 
bels dre at length broken and comminuted by the continued 
Editlux of the Blood, it will low more violently, and of 
Fourſe occaſion Heat, which driving the Blood to the 
* Surface of the Body, many of its thinner Particles will 
| Purſt thro' the Pores, in the form of Szvear. As to the 


Peccant Matter, is generated from time to time, and 
5, ingled with the Blood afreſh ; whence the ſame Symp- 
ems of courſe return, and that with more or leſs vio- 
Vor. I. | lence 
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EFevers returning at ſtated Times, it is ſuppoſed the 
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(86 ) 
lence, as more or leſs of that Matter is generated. 'h 
as this is done more ſwiftly or ſlowly, the Fever rei 
in One, two or three Days. But all this is nf 
Conjecture. It may be ſo; and it may not. So 
tho' we may gugſt much, we Ano v er 
8. Ir is ſufficient for us to know, How e wen 
avoid Diſeaſes, whether we can account for them, | 
not. To this End we ſhould avoid whatever in Meg 
Drink, Motion or Reſt, is likely to produce any ca 
derable Change in the Blood. The Body likewiſe ſhot 
be as far as poſſible accuſtomed, to bear ſome Change 
Food, Air and other Externals, that if we ſhould 
any time be conſtrained to make ſuch a Change, nl 
Conſequence may inſue. But no preciſe Rule cu 
laid down, which will ſuit all Conftitutions. Ew 
man muſt conſult his own Reaſon and Experience, 2 
carefully follow them. 

As long as the Soul and Body are united, a nl 
is faid to be alive. But it is extremely difficult tod 
termine, the preciſe time at which Life ceaſes, or wi 
that is, which is abſolutely neceſſary to the continua | 
of it, Is Reſpiration ? But when this is entirely ceali 
as is the Caſe in a perſon ſtrangled, blow ſtrongly in 
the Lungs, and they play again; which ſhews he iſ 
not dead before. Is the Beating of the Heart? k þ 
when this alſo is ceaſed, in the fore-mentioned ( 
take the ſame Method, and when the Lungs begin A 
play, the Heart begins to beat anew. Is the Circulaui 
of the Blood? But Perſons drowned, who have been 

long under Water, as to have no Pulſe remaining in al 
Artery, and conſequently no Circulation, have recot 2 
ed by the uſe of proper Means, and lived many Ya 1 
_ after. Is the Fluidity of the Blood? Nay, but it f 
common thing in Seeger, to recover to Life one who! A, 
been twenty four Hours under Water; and who not ok 
has no Pulſe, but is as fliffall over, as any dead Conf 9 
can be. What then is Death? Undoubtedly it is! 4 
Separation of the Soul and Body. But there are na 
Caſes wherein none but Gop can tell the Moment vi 
in they ſeparate. 
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. Bor what is properly a Natural Death ? From the 
 & Birth every Veſſel in the Human Body, grows 
. feuer and ſtiffer, by the Adheſion of more and more 
15 ne thly Particles to its inner Surface. Not only Solid 
55 oa ſupplies it with theſe, but every Fluid that circu- 
. tes thro! it. Hereby more and more of the ſmall Veſ- 
e ug ere ſo filled up, as to be no longer pervious. In pro- 
den e, the Coats of the larger Veſſels grow harder, 
n Me beir Cavities narrower, Hence the Dryneſs and 
cage gness of all the Parts, which. are obſervable in. Old 
-* ho... By this means more and more of the Veſſels are 
2 We iroyed, the finer Fluids ſecerned in leſs Quantity, the 


old oncoctions weakened, and the Reparation of the de- 


ed and injured Parts prevented. So that only the 
arſer Juices continue to run ſlowly thro”. the larger 

Evi a all b | b 7 
Jeſſels, till theſe alſo not only become narrow, but tif, 
ay and unelaſtic, till even the Great Artery having 


4 its Spring, can propel the Blood no longer. And 
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a "hen follows Death by Old Age, which is a purely Natu- 
 tol Death. But this is a very rare Caſe : It is ſeldom it 
ry Wife is fo long protracted : The Lamp of Life being ea- i 
muy blown out, when it burns with ſo feeble a Flame. 1 


ceaſ o that the Age of Man ſeldom exceeds threeſcore Years is 
ly od ten, before Duſt returns to duſt. _ | „ 
1 lIxp Ep ſoon after the Creation, when the Earth was li 
s be peopled by One Man and One Woman, the wiſe i 

Col@rovidence of Gop prolonged the Life of Man to a- if 


| ja dove goo Years. After the Flood, when there were 

alan Fhree Men to people the Earth, their Age was cut ſhor- 
er. And none of theſe Patriarchs, except Shem, attain- 

Jed to fve hundred Years. In the next Century none 


** cached 240: In the third, none but Tera lived 200: 
en being then fo increaſed, that they built Cities, 


1 nd divided into different Nations. As their number in- 
Leeaſed, the Length of their Lives diminiſhed, 'till about 
be Time of Moſes, it was reduced to 70 or 80 Years, 
here it ſtands at this Day. This is a good Medium, 
that the Earth is neither .over-flocked, nor kept too 
thin of Inhabitants, If Men were now to live to 
w Mletbuſelab's Age, of. 969 7 or only to A 


Os) 


of 175, the Earth would be over-peopled. If on th 
contrary, the Age of Man was limited (like that di 
divers other Animals) to 10, 20 or 3o years, it woul 
not be. peopled enough. But at the preſent rate, th 
Balance is nearly even, and Life and Death keep on u 
equal pace. - " 
Tr1s is highly remarkable, that wherever any 4c | 
count has been taken, there is a certain Rate and Propot. 
tion in the Propagation of Mankind. Such a number 
marry, and fo many are born, in proportion to the num. | 
ber of Perſons in every Town or Nation. And as u 
Births, two things are very obſervable ; One, the pro- 
portion of Males and Females, Fourteen Males, to thir. 
teen Females, which is exactly agreeable to all the Bill 
of Mortality. And this Surpluſage of Males allows On 
Man to one Woman, notwithſtanding the Caſualties ts 
which Men are expoſed above Women. The other i, 
that a few more are born, than appear to die in any place, 
This is an admirable Proviſion for extraordinary Emer 
gences, to ſupply unhealthful Places, to make up th: 
Ravages of Epidemic Diſtempers, and the Depredationz 
of War; and to afford a ſufficient number for Colonies, 
in the yet unpeopled Parts of the Earth. On the other 
hand, thoſe extraordinary Expences, are not only a jut 
Puniſhment of Sin, but alſo a wiſe Means, to keep the 
Balance of Mankind even. So one would he ready to 
conclude, by conſidering the Afatic, and other more ie 
tertile Countries, where prodigious Multitudes are ſwept 
away by Wars and Plagues ; and &ill they remain full of 
People. | | 
As to the Length of Life, it has been an antient Opi- 
nion, that Men lived longer in Cold Countries than in 
hot. Bout the reverſe is true. The Inbabitants of the 
: Caribbee Iſlands, uſually live an hundred and fifty Years, 
In the Molucca Iſlands, the ordinary Life of the Natives 
is an hundred and thirty Years. In Sumatra, Iava, and 
the neighbouring Iſlands, the Life of the Inhabitantz, 
commonly extends to an hundred and forty Years; in the 
Realm of Caſſuly, to 150. The Bra/ilians frequently live 
160 Years, and many in Florida and Jucatan till longer. F 
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| Non is this at all improbable. For there being no 


Wy 
3 


n wi 5 ech Inequality of Weather in thoſe Climates as in ours, 
1 de Body is not ſhocked by ſudden Changes, but kept 


In a more equal Lemper. Pac ſickly Perſons with us, 

ben fixt to their Beds, and kept in an equal Degree of 

Heat, are often found to hold out many. Years, who 

would otherwiſe ſcarce have ſurviyed One. 

Bron concluding this Head, we may obferve one 

more eminent. Inflance of the Divine Wiſdom, in the 

great Variety throughout the World, of Men's Eages, Voices 
ed Hand-writing- Had Men's Faces been caſt in the 

s Mould, heir. Organs of Speech iven. the. fame 

8 und; and had the fame Structure Mmſcles and 

Nerves given the Hand the fame Direction! in Writing: 

2 What Confuſion, what numberleſs Inconveniences, mult 

Ee have been expoſed. to? No Security could have been 

Jo our Perſons, no Certainty. of our Poſſeſſions. Our 
Courts of Juſtice, abundantly teſtify the Effects of miflak- 

Eng Men's Faces, or Hand- writing. But this the wiſe 
Creator has taken, care to prevent from being a General 

F aſe. A Man' 8 Face Gittinguiſhes bim in the Light, as his 

Voice does in the dark: And his Hand-writing can ſpeak 
for him when abſent, and ſecure his Contraghs to, future 
Generations. | 
Þ LasTLY, How .admirably has Gop ſecured the Exe- 
rution of his Organ Sentence, upon every. Child of 
Man, Du/t thou art, and unto auſl? Salt thou return? From 
te moment we live, we, prepare for Death, by the Ad- 
beſion of Duſt, mixt with all our Aliments, to our native 
Puſt; ſo that whatever we eat or drink, to rolong 
"2 Life, mad ſap the Foundation: of it. Thus in poo af: 
All the Widom of. Man, and all the Precautjons which 

can be uſed, every Morſel we take poiſons while it feeds, | 
2 d brings us neater to the Duſt from Whence we came. 
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IV. 


Of the Soul, and of the o of Man. 


1. There is ſomething in Man 
'avhich perceives the va- 


riousMotions of the Boay: || 


2. This Perception is ſome- 
times continued, and re- 


called: 


more Jublime manner. 


4. There is ſomething in us 
tite 


"which has an Appe 
zo ſenfible Things © 


5. And another Appetite, 
aubich is aten contrary 


to this © 


6. How Philoſophers account 
for the Direction of our 


Bedily Motions ; 
7: Fer the External Senſes, 


term Imagination. 


call Memory. 


U 


VER one finds, there is ſomething in kin 5 
| ſelf, which perceives the Motions raiſed in hw . 
Body by outward: Objects,. For when we ſee, hen 
alle, ſmell or feel, while the Objects affect our yk 
Organs, we find alſo various Perceptions in our _ 
according to the Variety of thoſe Objects. 2 
2. Wx obſerve likewiſe, that after the Objects fl 
removed, thoſe Perceptions often con/inue, yea and af 
variouſly mixt and compounded together, which E 
And a long time after, when wo 
Objects are not only removed, but even ceaſe to exit 
thoſe Perceptions. return into our mind, And this * 


: 8. The Imoginatio and 


mory, 
9. The Underſtanding, 7 


and Afections: 


10. T his may be /o, or mo 


not . 


3. Ve know ſome things in a jj £1. Of the banane 


the Soul : 
12. Of the Union of the | 
and Body : | 
13. Reaſon cannot diſc | | 
the Origin of Man- 


| 14. The Scriptural Accun 


of it < 


| 15. Of the Production of «Þ 
Soul : 


16. Of the Generation of « 
Boay. 


F ©. 
= 


* We 
wat» 
Tl 
. 
3 
* WY, 
+ 15 
* 
* 
i : 5 
4 = 
F 
*. * 
wk 
* 
7 


—— 
—— 


( 92 ) 
3. Any as we perceive theſe outward Objects, fo 
de inow that we do perceive them. The Mind can 
ook inward upon itſelf, and r2#e upon 1ts own Per- 
ceptions. Over and above this, we ſeem to find in 
I ourſelves, a Knowledge of things abSrafed from Mat- 


5 
— 


ter. But the more we labour to penetrate into the 


Nature of this Divine Principle, the more it ſeems to 


5 
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z retire and withdraw itſelf from our moſt ſtudious Re- 
= ſearches. | : | 
„ Is like manner we find in ourſelves various 
Azperites for Good things, and: Averſſons to evil things: 


Wi 3 Yea, the very Involuntary Motions of the Body tend 


do avoid the Evil and attain the Goed. And the 
things which are perceived by our Senſes, or repre- 
10 ſented by our Imagination, ſo neceſſarily affect us, 
chat we can by ne means hinder ourſelves from having 
an Appetite for ſome, and an Averſion to others. 
5. Ver frequently a more hidden and: /ublime Apye- 
ite exerts itſelf in our minds: One that checks, con- 
trolls, and exerciſes Authority over all the reſt. For- 
if we are convinced, that the things which are plea- 
= ſant, are nevertheleſs hurtful, the Appetite for them 
is over-ruled, and we find a. Deſire, not to enjoy, but: 
to avoid them. | 

6. In order to explain theſe things, Philoſophie 
men ſuppoſe, that all the rvoluntary Motions of the 
Body, are performed in a mechanical Manner, by 
1: © Matter fo and ſo modified: And that ſuch Effects 
in b ſpring of courſe from ſuch. Cauſes, according to the 
ſtated Laws of Motion. 


o W 7. As to the Senſes, they ſuppoſe, that when the 
Hina! Organs of Senſe are ſtruck by any of the Bodies that 


ſurround us, and the Motion cauſed thereby continued 
tchro' the Nerves to the Brain, the Soul reſiding there 
zs ſuitably affected: Gop having ſo cloſely connected 
the Soul and the Body, that on certain Motions of the 
Body, (if conveyed to the Brain by means of the Nerves) 
= certain Perceptions of the Mind always follow: As on 
the other hand, on certain Perceptions of the Mind, 
certain Bodily Motions follow. | 4 
= 8. Taxy ſuppoſe, if theſe Motions, which are by al 
the Nerves communicated. to the Brain, continue _ 1 

| alter 
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is Imagination Which, if it occurs after it has ceaſed, 


can be joined at all, we know not. All we can tell i 


G 


after the Objects are removed, the Perception of theſe 


5 = 4 . 


is then ſtiled Memory. Others ſuppoſe, That Imagination 
reſults from the Motion of the. Animal Spirits, thro! 
thoſe Traces which were made in the Brain, while the 
outward Objects were preſent: and Memory, from 
the Spirits moving thro' them afreſh, after ſome In. 
termiſſion. 5 5 

. Once more, They ſuppoſe there are two Fa. 
culties in the Soul, One that is Paſſive, the Under/and. 
ing; by which it perceives all the Motions of the Body, 
and knows and reflects on its own Operations: 'The 
other Active, the Mill, by which we incline to Good; 
and. are averſe: to Evil.. The Afections are only, the 
Will exerting itſelf variouſly on various Objects. 

10. To ſpeak. freely, upon the matter. I know.the 
Body of Man is contrived with ſuch exquiſite. Wiſdom; 
that he is able, hy means of the Organs of Senſe, t9 
perceive outward. Objects, to continue. thoſe Perceptions, 
to recall them after they are gone, and by a reflex Ad 
to know what paſſes in his Mind or Body. But I Kno 
not how to account for any of theſe things. | 

11. THAT the Soul is immaterial is clear from hence, 
that it is a zhinking Subſtance. If it he ſaid God can 
endue Matter with a Faculty of Fhinking:“ We an- 
ſwer, no otherwiſe than He can endue a Spirit with 
Solidity and Extenſion ; that is, He can change. Spiri 
into Matter: And he can change Matter into Spirit. 
Rut even the Almighty cannot make it hint while it 
remains Matter ; becaule this implies a ContradiCtion, 

12. ThE Union of the Soul and Body is another of Þ 
thoſe things wiich human Underſtanding, cannot com: 
prehend. That Body, and Spirit can't be implicated ot] 
twiſted together like two Bodily Subſtances, we knoy, 
But how two Subſtances of ſo widely different Natures, 
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this; God has ordered that certain Perceptions in the 
Soul, ſhould conſtantly follow certain Motions of 
the. Body, and certain Motions 0: the. Body, ſuch Pei. 
ceptions in the Soul. b Wy 308 


3 134. How Mankind began is another point, which 
zs too hard for our Reaſon to determine. That Men 
always exiſted is no way probable, were it only on 
nis Account, the late Invention of Arts. For ſince it 
appears, at what times the moſt neceſſary Arts were 
invented, we cannot reaſonably ſuppoſe, that Men 
began to exiſt long before that Period: Seeing if they 
F bad always exiſted, no Reaſon can be given, why 
. 25 and many more Arts, were not invented long be- 
0 


Sos 
55M 
2 N 
5 

* 


*. fore. And yet the Accounts given of the Origin of 
N Mankind, by the wiſeſt of the Heathen Philoſophers, 

he Fare ſo above meaſure ridiculous, that they ſerve as a 
206 Wt elancholy Proof of the Weakneſs of barely Natural 


FReaſon; 
14. Tur Scriptural Account is this. Gop made 
de Body of Man out of the Earth, and breathed into 
Chim the Breath of lives: Not only an Animal Life, but 


1 Spiritual Principle, created to live for ever. Even 
Lis Body was then perfect in its kind; neither liable to 
Death nor Pain. But what the Difference was between 
ec Original and the preſent Body we cannot determine. 
Zur to form it even as it is now, no leſs than a Di- 
Eine Power was requiſite. No leſs could mix Earth, 
Water, Air and Fire, in ſo exact a proportion, and 
then frame ſo many different Parts, of ſo various 
Pigure, Texture and Magnitude. Gop alone was able 
form the Original Fibres ; to weave thoſe Fibres 
to hollow Tubes; to diſpoſe theſe Tubes filled with 

Peir ſeveral Humours and variouſly interwoven with 

Sch other into different Organs; and of thoſe Organs 

nnected together in a continued Series and due Situ- 

oon, to finiſh ſo complicated and wonderful a Ma- 

Mine as the Human Body. 2 

= 15. NoTHING was wanting now, but that the immor- 
Spirit ſhould be ſent into its Habitation, to bear 
e Image of its Creator, and enjoy his Glory. But 


i 


De Manner wherein this was done we cannot tell: 


eg 


piii 
irit. 


his Knowledge is too wonderful for us. And it is 
no uſe to indulge mere Conjecture, where Know- 
Hage 15 unattainable, | 
2 16. Even 
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to its full Size, by rolling to and 


( 94.1 
16. Even. the . preſent Production of the Body by 


Generation is what no man can fully explain. But this 
we know: The Female Ovaries, which hang on each 


ſide the Womb, contain abundance of ſmall Veſicles, 


filled with a tranſparent Liquor, It 1s ſuppoſed, that 
each of theſe contains in Miniature, all the Parts of 
an Human Body: That when one of them is pene- 
trated. by the Male Seed, it is rarified and expanded 


thereby 'till it breaks the membranous Shell, and by 


the. Fallopian Tube, falls down into the Womb. Here 
being ſlightly faſtened to the Sides of the Womb, it 
receives Nouriſhment from the Mother, *till the Heart 
is formed, and begins to propel the Blood to the Ex. 
tremities of the ſtill increaſing wg When it is come 

ro, it tears aſunder 


the incloſing Membranes, and having burſt as it were 


the Priſon- bars, emerges into light. 


Tas firſt: thing that appears of a Fœtus is the Ph 
centa, like a little Cloud on one ſide of the outer Coat 


of the Egg. About the ſame time the Spine becomes 


viſihle; and a little after, the Brain and Cerebellun 
appear like two ſmall Bladders. Next che Eyes ſtand 


prominent in the Head: then the Punctum Saliens, the 


Heart beating is plainly ſeen, and laſt of all, the Ex. 
tremities. When. formed, the Fœtus lying in the 


Womb, is almoſt of an oval Figure. For the Head 
| hangs down with the Chin upon the Breaſt, Its back 
is round. With its Arms it embraces the Knee 


which are drawn up to the Belly, and its Heels a- 


cloſe to the Buttocks, Its Head is upward, and its | 
Face: toward the Mother's Belly. About the Nintt 
Month, the Head, which 'till then was lighter, be- 
comes heavier than any other Part. In confequence 


of this, the Head falls down in the Liquor that con- 1 


tains it; the feet get looſe, and the face turns toward 


the Mother's Back. But being now in an une 


Poſture, it ſtruggles and brings on the Mother! | 
. | Sou! 


'Throes. * 


— 


2 tʒa dq. 


* Ms, Dodart, nicely „ an Embryo, one and tweng 
Days old, found the Placenta more than half of the whole; © b 


„ 


Y So ¹E ſuppoſe, that Millions of Animalcula ſwim 
& in the Seed of Male Animals, which are ſo many Em- 


bryos, for which a Receptacle only is provided in the 


w. Eggs of the Female. But all agree, that either the 
of Male Seed or the Female Egg, contains all the Parts 
de. of the Body, ſo that Generation is no more than the 
led Growth or unfolding of the Parts there delineated. 
by But how thoſe Seeds, whether male or female, are ela- 
ere borated and prepared, ' abundantly tranſcends che 
it higheſt reach of Human Underſtanding, Y 
1 Er — co — 
Ex- ELL : | 
£2 thence concludes, the younger the Embryo is, the larger is the Pla- 
ng > centa in proportion to it: A plain Reaſon, why Miſcarriages, cho“ 
der the Fetus is leſs, are more dangerous than regular Deliveries. For 
rere tho' the Embryo in a Miſcarriage makes a way ſufficient for itſelf} it 
does not make a way for ſo large a Placenta as is to follow it. 

Phe Tar Embryo itſelf was only ſeven lines long, from the top of the 
a, 5 Head to the bottom of the Spine where it terminated. The Thighs 
-oat vuere not unfolded: they only appeared like two little Warts at the 
mei bottom of the Trunk. The Arms made the fame Appearance on 
un the Shoulders. The Head was one Third of the whole Length. 
tand On this were two ſmall black Points, which would have been Eyes, 
the The Mouth was very big, a plain Indication that it fed thereby, 
There was no Eminence for the Noſe: but two little, almoſt 
Ex- imperceptible Pits for the Noſtrils. Always the younger the Em- 
the bryo, the bigger the Head is, in proportion to the Body. The Parts 
Jead T2 nearer the Head are likewiſe bigger in proportion to the reſt, 
back! Ir weighed leſs than Seven Grains, which is an extraordinary 

| 2 5 Lightneſs, for a Body ſeven lines long. It was ſo ſoft, that no Part 
Nees, ot it could be touched, without making a Change in its Figure. 
$ are E; Vpon opening it, Mr. Dodart diſcovered the Heart and the Right 
d is Auricle. All the other Parts in the Thorax and lower Belly, were 
lint ! fimple Outlines, (all Veſicular) Except a Part on the Left Side, 

*. Probably the Spleen, | | 
, = 7 Ir the Animalcula of which all Animals are formed are origi- 
uence BS nally in the Male, yet they never can be formed into Animals, wich- 
con-: out the Egg of the Female. | : FL. 
ward = Taar all Animals ſpring from Animalcula ſeems probable, from 
neaf the ſollow ing Confiderations : | ; 

bent = 7. THaT iomething may be obſerved in the Tread of an Egg even 
ther! before Incubation, like the rudiments of an Animal, in form of a 
SO! Tadpole: Te. | : 
2. Thar after Incubation, all the Parts of the Animal ſuddenly 
— [K7appeat, the Stamina, which exjſted before being then expanded. 
wen After three Days incubation, the Punctum Saliens of a Chick is 
le; a diſcovered by the naked Eye. On the fifth Day, the Rudiments 


ef the Head and Body appear, which were before diſcernible by 
IF | Glaſles, 
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| Incubation, tho? not then dilated enough to be viſible. 


(96 } 


Glaſſes, After thirty Hours, we ſee the Head, the Eyes, u 
Heart, and the Carina with the Vertebræ diſtint. And y 
Glaſſes we ſee all thoſe Parts after Forty Hours, which the nai. 
ed Eye cannot diſcern *till the fifth Day, Whence it is probabt 
that even the firſt Diſcovery of them by the Miſcroſcope, is not th, 
Diſcovery of parts newly formd, but of thoſe that exiſted befo 


3. THAT there is a near Analogy between Animals and Plam 
Now we know the Seeds of theſe are only little Plants, folded uy 
Membranes. Hence we may eaſily infer, that Animals proce 
gm Animalcula folded up, till they are gradually inlarged and u- 
olded. g 
AND that theſe Animalcula are originally in the Seed of h 
Male is probable. For 1. Numberleſs Animalcula are obſerved ui 
the Seed of Animals: 2. We obſerve the Rudiments of a Fetwuſ 
Eggs fecundated by the Male, but not in others. 3. The Rul-W 
ments in the Egg, both before and after Incubation, exactly reſen- 


dle the Animalcula in the Seed. 4. This gives a rational accoun 


of many Fatus's at one Birth, eſpecially that of the Counte's o 
Holland. It accounts alſo for a whole Cluſter of Eggs in an Ha 
being fecundated at once: 5. This beſt ſuits the Analogy betwen ſe 
Animals and Plants. Every Herb, and Tree bears its own Ser, 
a little Plant of the ſame kind, which being thrown into the Wont 
of the Earth, ſpreads forth its Root and receives its Nouriſhmen 
from the Earth, but has its Form within itſelf | 
ET that no Animal can be formd without the Egg of the fe 


male, is evinced by the following Conſiderations, 


1. No Animalcule can come forward, if it do not fall into a pn. 
per Nidus. So tho' a thouſand ſhould fall into one Egg, noned 
them would come forward, but that which was in the very Cent! {W* 
of the Cicatricula, or Tread. And perhaps the Nidus neceſlary fn 
their Formation is ſo proportioned to their Bulk, that it can had 
contain more than One Animalcule. This is certainly the caſe 8 
Oviparous Kinds. And all the difference between the Viviparous as 
the Oviparous is, that in the former, the Egg is nothing but ti: 
Cicatricula with its Volk. So that the Fœtus muſt draw i" 
Nouriſhment from the Womb. Whereas in the Oviparous, {It 
Egg itſelf is a kind of Womb, containing all that is needful fn ft 
the Animal, *till it is hatched. | | . 

2. IT is acknowledged, that the Fetus in the Womb, is W 
connected with it for a conſiderable Time after Conception: Tit 
it is wholly looſe from it, and is only a little round Egg, with h 
Embryo in the midſt, which ſends forth its umbilical Veſſels h 
degrees, and at laſt lays hold on the Womb, Hence it is pla 
that the Cicatricula which nouriſhes the Animalcule, does not ſpi 
from the Womb, but only falls into it as a fit Soil, whence it mM 
draw Nouriſhment for the Fœtus. | H 

YET there is a Difficulty which preſſes equally on thoſe, . 
ſuppoſe the Animal to ſpring either from the Male or Female f- 
rent. It is the Cafe of Monſters, In a Mule, for inſtance. IE 
C4 


Body is of the Form of the Mare; whereas the Feet; the ra | 
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cle Ears, reſemble thoſe of its Sire. If the Male ſupplied the Anl- 
malcula, one would imagine the Fætus ſhould always be of the fame 
Species with the Male. If the Female, it ſhould be of her Kind: 


BE Whereas Monſters are of both: As if the main Part of the Ani- 


mal lay in the Egg, and the Impregnation only conveyed or changed 
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Part is Second. 
Of Brutes. 


CHAP L 
Of Beaſts. | 01 


1. The General Difference of j| G. The Ears, Noſe, Ta 
Men and Beaſts, as to 7. T he Winapipe. : 
the Structure and Pæſ 8. Of the Vegetative oi. 


ture of the Body Senſitive Motion: ine 
2. Their Agreement: Brutes : D: 


3. Their Agreement and Diſ- g. Of the Soul of Brus: 
: agreement, as to the} $4 Of Jome particular Si 


Head and Brain; | of Beaſts: N 
4. The Heart and Lungs; 11. Some General Ref 
5. The Eyes, ons. ; 


EXT to Man in the viſible Creation are 2: . 

And certainly, with regard to the StrucuW 
of the Body, the Difference is not. extremely great, "7c 
tween Man and other Animals. Only in this, that Meni 


Stature of Man is erect, and his Form more ww 5 
wo 
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bat no Beaſt has the Fier of a Man, much leſs a Hard 
admirably fitted for every purpoſe : And laſtly, that 


Jo its Bulk as Man. Concerning the prone Pure of 
Eheir Body we may obſerve two things; the Parts mi- 
diſtering thereto, and the Uſe thereof. | 
I. As to the Parts, it is obſervable, That in all 
theſe Creatures, the Legs are made exactly conforma- 
ble to their Poſture, as thoſe of Man are to his Poſture: 
End farther, That the Legs and Feet are always admi- 
rabiy ſuited to the Motion and Exerciſe of each Ani- 
mal. In ſome they are made for Strength to ſupport 
& vaſt unwieldy Body: As in the Elephant, which be- 


Legs accordingly made like Pillars. In Others they 
Gre made for Agility and Swiftneſs. So Deers, Hares 
and ſeveral other Creatures, have their Legs very ſlen- 


quick Motion. In ſome they are formed only for 
Walking and Running; in others for Swimming too. 
Thus in the Feet of the Otter, the Toes are all con- 
Joined with Membranes, as they are in Geeſe and 
Ducks. And in Swimming it is obſervable, that 


are cloſe ; but when backward, they are ſpread out : 


drive themſelves forward. * In others, as Moles, 


. o - 
others, for Walking and Flying. > In ſome they are 
made more weak, for the plainer Lands; in others, 


— 


— 


well as on Land. For the Hinder Feet are more proper for 
Pimming than Walking, being joined together by a Membrane 
Wike thoſe of a Gooſe. But the Fore-fcet are made otherwiſe : the 
Noes of theſe are not joined together. Nor would it have been con- 
enient: Secing on many occaſions he uſes theſe like Hands. 

| * Tus Membranous Wings of a Bat are a prodigious Derfation 
Pom Natures ordinary Way, And ſo it is in the Virginian Flying 
Pouurel: Whoſe Skin is extended, in the Nature of Wings, be- 
ween iu Z orulegs and Body. 


bo other Animal has a Brain, fo large in proportion 


ing a Creature of ſuch . Weight, has its 


der, but ſtrong withal, and every way adapted for 


when the Foot goes forward in the Water, the Toes 
Whereby they more forcibly ſtrike the Water, and 
they are made for Walking and Digging: and in 


I 2 ſtiff 


Fux Structure of the Beaver's Feet is very extraordinary, ard 
demonſtrates this Animal to have been deſignd to live in the Water 
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Riff and leſs flexible, © for traverſing Ice and dance. 
ous Precipices. ® In ſome they are ſhod with rc 


and hard Hoofs, in others with only a callous Shi 


In the latter, the Feet are compoſed of Toes ; {«; 
ſhort, barely for going; ſome long, to ſupply ne 
place of an Hand; ſome armed with long and firory 
Talons, to catch, hold and tear the Prey: and some 
fenced only with ſhort Nails, to confirm the ſtep: n 
running and walking, | 

II. As the Poſture of Man's Body is the fitteſt fe: 
rational Animal, ſo is the prone Poſture of Beaſts, : 
moſt uſeful to themſelves, and the moſt fit for the ir. 
vice they perform to Man. | | 

2. Bur there is a wonderful Agreement between the 
Bodies of Men and Beaſts, not only with regard t 
the Structure, but alſo the Uſe of the ſeveral Parts, 
How they differ, will be mentioned hereafter, 

3 Tau Brain in Them is of nearly the ſame Sructute 
and Conſiſlence as in Man, and undoubtedly perform; 
the ſame Office, ſecreting the Animal Spirits (if ſuch 
there be) in order to Senſation and muſcular Motion 
in every Part of the Body. The Cerebellum is of near 
the ſame Shape in all. But the Shape of the Brain 
neceſſarily vanes, according to that of the Head. ſe 

| | 4. Tir 


— 


— 


c Tyr Ell has Legs ſo ſtiff and inflexible, that they run on Ie: 
without flipping. And this is the Way they take in Winter, t 
ſave theinſelves from the Wolves. 3 

d Tux Goat, which generally dwells on Mountains and Rocks 
and delights to walk on narrow Ridges, and to take great and ſeem. 
ingly dangerousLeaps, has the Joints of the Legs remarkably Stift and 
ſtrong. Likewiſe the Hoof is hollow underneath, and its Ei 
ſharp. | | ; 
1 T is remarkable, that in Man the Head is of one ſingle Form! 
Whereas in the four, footed Race, it is as various as their Species 
It is in ſome ſquore and large, ſuitable to their Food, Abode and 
flow Motion: in others, it is ſmall, ſlender and ſharp,” agreeable d 
their ſwifter Motion, or to make way to their Food, or Habitzt1 
under the Ground, And as to the Brain contained therein, bos 
ſmall is it in Beaſts, in proportion to what it is in Man? Another 
thing ho leſs remarkable is, The Situation of the Brain and the Ce. 
rebellum. A: Gop has given to Man a lofty Countenance, 2rd 
bas lodged in his Brain an immortal Seul, to behold and contemp a- 


\ 


pd” ww 3 — — CT#F3 


. 101 ) 

4. Tas Heart and Lungs in Beaſts are of the ſame 
voh ISrocure, with the ſame Apparatus of Veins and Ar- 
©. Wrteries as in Men. We cannot therefore doubt but the 
20 blood circulates in Them, and Nutrition is per formed 
0 as in Us. Their Food alſo being diſſolved in the Sto- 
mach, f is conveyed by the Lacteals to the K. cepracle 
obe Chyle. To the Fore- -part of this (in Men, the 
ry f Upper Part) joins the 7 heracic Dutt, which —— 
I _ thro? 


e — 


ie benen y things, ſo as his Face is erect, his Brain is ſet in an higher 
place, above the Cerebellum and all the Senſories. But in Srutes, 
the N whois Face is prone to the Earth, and who are not capable of Spe- 
| | culation, the Cerebellum, which miniſters merely to amal Life, 
n is placed above the Brain. Alſo ſome of the Organs of tenſe are 
ts, pke, if no: above the Brain, at leaſt on a level therewith, 
© ANOrHER very 8 great Convenience in this Poſition of the Brain 
ure au Cercbellum is; In the Bead of Man tbe Baſe of the Brain and 
$ Cercbull, vea, of the whole Skull is ſet parallel to the fiorizon ; 
ſ by „ 21 ch means there is the lels danger ot the two Brains, joggling 
ich or lipęing out of their place. But in Beafts, whoſe hvads hang 
on torr, the Baſz of the Skull makes a right Angle with the Hori- 
ear WE 200, By which means the Brain is beneath, and the Ceiebell 
E above, And leſt the Cerebellum Mould bereby be liable tg frequent 
| Concullions, an 2dmirable Proviſion is made, by that ftrong Mem- 
$ brane, the Dura Mater cloſely incompaſſing it. Bef:de this, it is 
@ guarded in ſeme Species with a ſtrong, bony Fence. In the Hare, 
$ the Coney, and ſeveral others, a Part of the Cerebell is on each 


double Stay, firmly contained within the Skull. | 
t f Bur ſome Beaſts have more Stomachs than One, And ſome 
baue the peculiar Property of chexving the cud, The Food after it 
© has deen ſwallowed, is returned to the Mouth, where is is ebe 
. Lover again at leiſure. : 
l Nor that this is altogether peculiar to Beaſts, There ans Leen 
© Inſtances of Men who had this Pre perty, Dr. Share gives us a par- 
4 Y ticular account of One whom he knew at B Hell. He oegins, 
ays he, :0 chlew his Moat over again, within "a quarter of an hour 


[47 
n half, If he goes to bed ſoon after a Meal, he (annot ſleep, 
vl the uſual Time of chewing be over. The  iCtua:s returned 
0n b taſte more picaſently than they did. at fiſt. Pread, Fieh, Chceſe 
and Drink are of much fuck a Cclous, as they Would br, if mixt 


et Neeb. r in a Mortar. His Vicivais lie heavy on bis Siumach, till 
ts hey have paſſed this ſecond Chewir g. te was thus ever FILES be 
rd : hr temcmter. Eis Father does the ſame, but in mall Quaniiticg, 
10 & pat a mercy is it, that we have not mare ſuch int! tales ?. For 


3 bo, much of our: ; rrecions tin. woull :t conſune? 


Side within the Os Petroſum. So that its whole Mat: is, by this 


| ale Meals. I his Che irg, after a full Meal, laſts an Hour and 
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thro' the Length of the Thorax, ends in the Ven 
calied in Beafts Cruralis Amerior, The remaining bn 
of the Circulation, is performed in Them as in Men. 

5. IE Situation, Number and Conformation af 
the Eyes in various Animals, is wonderfully adapte 
to their various Circumſtances. In ſeveral the Ee 
looks chiefly forward, but ſo as to take in nearly the 
Hemiſphere before it. In others, the Eyes are ſo plz. 
ced, as to take in nearly a whole Sphere. In ſome 
they are ſo fixt as to look chiefly behind, ſo that they 
ſee their Enemy following them. So in Rabbits and 
Hares : Whereas in Dogs they are more forward, 9 
look after their Prey. 

GENERALLY the Head is moveable for the ſake of 
the Eyes, and the Eyes themſelves moveable even 
way. Where it is not ſo, other Expedients are found, 
to anſwer the ſame End, Thus in ſome Creatures the 
Eyes are ſet at a diſtance from the Head, to be more 
this way or that: As in Snails, whoſe Eyes are fitted 
to the End of their Horns, or rather of the Optic 
Nerves which are ſheathed therein. In other Cres 
tures whoſe Head and Eyes are immoveable, this i 
made up hy the number of Eyes. So Spiders, which 
cannot move their Head, have four, fix or eight Eve; 
all placed in the Front of the Head, (which is round) 
like a Locket of Diamonds. | 

Many Animals have Muſcles to move the Eye and 
obyert it to the Object. Fiſhes have none; but for 
amends they have many little Protuberances fen 
ranged on their large, bulging Eyes, by which nun. 
berleſs Rays of Light are deflected from Objects abore, 
beneath and on either Side. Yea, ſome hundreds cf 
| theſe Protuherances are curiouſly ranged on the cor 

vex Eye of a Fleſh-fly. | 

ScorP1oNns have above an hundred Eyes; an Epic- 
meron-fly, full two Thouſand. 

IN other Creatures, which have only two Eyes, 
the Want of Motion therein 1s ſupplied, « their Eyes 
protuberating into Hemiſpheres, each being a vil 


number of Segments of a Sphere. : 
FF 
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Tar Eyes of a Cameleon reſemble a Convex Glaſs 


; ſet in a round Socket, which he ruins backward and 
forward without ſtirring the Head, and commonly 
One a contrary way to the other, 


LazTLY, Moles, living under ground, have not fo 


moch need of Eyes as other Creatures. Yet they have 
Eyes, but exceeding ſmall, far in the Head, and co- 
| vercd with ſtrong Hair. When they are above ground 
| they can put them forth beyond the Skin, and draw 
them back at pleaſure. 


Axor HER Cireumſfance, relative to the Eye is 


bighly remarkable. As we uſe various Apertures to 
our Optic Glaſſes, ſo Nature has made a far more 
compleat Proviſion, to admit enough, and not too 
much Light, into the Eyes of Animals, by the Dila- 
tion and Contraction of the Pupil. And this in divers 
Animals is of divers Forms, according to their pecu- 
liar Occaſions. In ſome it is round, particularly in 
Man, that being the moſt proper Figure, for the Poſi- 
tion of our Eyes, and the Uſe we make of them, both 
by day and night. In ſome Animals it 1s of a longiſh 
Form, in ſome tranſverſe, with its Aperture large, an 
admirable Proviſion for their ſeeing fide ways, and 
| thereby avoiding many Inconveniences, as well as an 
| help for gathering their Food on the Ground, whether 
by day or night. In others, that Aperture is erect, 
andi allo capable of opening wide and ſhutting. cloſe. 
The latter ſerves to exclude the bright light of the 
Day, the former to take in the faint Rays of the Night: 
@ Thereby enabling them to ſee and catch their Prey, 
when there is no Light diſcernible to Us. 


Thus Cats can ſo cloſe their Pupil, as to admit but 


a fingle Ray of Light. And again, by throwing all 
open, they can take in all the fainteſt Rays: Which 
is an incomparable Proviſion for Creatures that have 
occaſion to watch their Prey both by day and night. 


Bur beſide this, in Cats and other nocturnal Ani- 


. mals, there is a fort of Carpet at the bottom of the Eye, 
= which gives a kind of Radiation on the Pupil, thereby 
enabling them to ſee in the Dark. | 


To 


> ung 


— IA "7 — — — — — 


— 2 — 


2 


r — r —— . — 2 3 8832 1 3 * _ 
£ ” _ > _— = . mn * * 7 * * = 
. pee rake * * 2 „ ST. pw) -— = — — En Sg — ft - e 1281 2 — 1 * The — = 23 3 ” — 1 
* A — * — £ —— x - 4 4 BIT Sa 5 I. * LEES 8 tz — % 8 e nd, - o — — — — —— — "ito 
— 5 „ K 2 - — 8 8 q — * L {<= —— - — — — —— — n — 

* — S N Nee * 5 e — 2m — ä — — — GS = — r . A —— 

wg > -> 4-49 — 3 — — 2 2 0 — — = 2 — on =o P — — — * —— fa 1 7 . 2 

— — — nl — — —— — 2 == = = 2 — 2 * ww; . ————— 5 —— — . ran” 22 — —— — . — — — — - — 

— — — — : - — — — — — — n . - —— = 5 2 ” - * = — roo 

. hs . — — RS A — — US - _ ——_ - == — _ . — A N as —_—— — a © 06 <5, —— — — - . — 
— * 33 5 a pen es fi np rd eo Ir og — * ae dy Open a > * N n * 


WEL THAT 
#2 „ - r 


ir 27 


EIT ETA. 


— 
2 
2 


7 

"4 

i 

b 
1 


By 8 
— — 
— nem i 


8 R 
— pu — — 
S. 


— Re ee EEE Ee ers ee er et ee CIC _— 


generally abound in Plants that have ſharp Edges d 
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To preferve this tender Organ, many Creatures 
have a Membrane, which is not commonly perceived, 
wherewith they can at pleaſure cover the Eye, with. 
out too much hindering the Signt, being both tranſyy. 
rent and ſtrong, ſo that it is a kind of inoveableCornez, 

PROVIDENCE is conſpicuous in furniſhing Frogs 
with this. For as they live in watry Places, which 


Points, and as the Frog goes on, not by Walking but 


by Leaping: If he were not ſo furniſhed, he muſt. Wh 

ther ſhut his Eyes, and ſo leap blindfold, or run may 
riſques by leaving them open. But this Membrate 1 
guards the Eyes, without blinding him. And as ſoon Wi* 
as the occaſion for it is over, he draws it back into a MW: 
little Cell. Many Birds alſo, as they mult fly between . 
trees and Buſhes, are provided with the ſame Mem: . 

brane. 85 : 
6. Tux Comparative Anatomy of the Far, yield. Þþ 
abundant Initances of the Creator's Wiſdom, In 4 
Birds the Outward Ear is cloſe and covered, not pro. {MW 
tuberant, as that would obſtruft. their Flight. In . 
Beaſts, its Form is agrecable to the Poflure and Mot. We” 
on of the Body, but admirably varied in the ſeveral MW 
Species, according to their various Occaſions. In ſome, t 
as the Hare, it is large, open and erect, by which means 8 
that timerous, helpleſs Creature, is warned of the p 
leaſt Approach of Danger : In others it is covercd, w WM, 
keep out noxious Bodies. In thoſe: which are forced | 
to mine and dig for their Habitation, it is ſhort aud 4 
lodged deep and backward in the Head. Thus Mols ; 
have ro Auricle at all. but only a round Hole, 7 
between the Neck and Shouider And this is clo{d 25 
with a little Skin, which opens and ſhuts like an E) 8 
lid. The Sea-calf alſo, as well as Lizards, and ver- Wi th 
pents, have no Outward Ear. And the Tortoiſe, wi | N 5 
moſt kind of Fiſhes, have the Paſſage quite covcicl 4 
over. l | . 2 | 

Bur among all the Varieties in the Structure of WE 


this Organ, none are more remarkable than thoſe df 


the Paſſage into the Os Petra um. In an Oy), who I A. 


perches upon a Tree or Beam, an he.ricas aft 
| my 
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the Prey beneath her, it comes farther out above than 
below, for the better reception of Sounds from be- 
Ineath, In a Fox, which ſcouts under the Prey at 
Frookt, it comes farther out below than above. In a 
EPole-cat, which hearkens ſtrait forward, it is produced 
behind, for the taking a forward Sound: Whereas a 


Ebony Circle, directed backward: By means of 


comes that way. 
Tur more accurate the Senſe of Smelling 1s in any 


5 Creature, the longer are the Laminz in the Noſtrils, 
6% end the more in number, folded up, and crouded to- 
oz (gether, to contain more nervous Filaments, and to 
cen detain the odoriferous Particles, in their Windings 
em. and Turnings. An admirable Proviſion this, for the 
Good of many Creatures, the chief Acts of whoſe 
4e lives are performed by the Miniſtry of this Senſe. 
u la Inſects and many other Creatures, it is of great Uſe, 
10. in helping them to proper Places for hatching their 
In Eggs, and breeding up their Young. And moſt ir- 
. ntional Animals, Beaits, Birds and Reptiles, do by 
. their Smell find out their Food. With what Sagacity 
be deo ſome of them diſcover it, in the midſt of Mud and 
as Dirt? How curiouſly do others pick and chuſe ſuch 
de Plants as afford them wholeſome Food, (perhaps Me- 
% dicine too) avoiding ſuch as tend to hurt or deſtroy, 


tber, with its near Ally, the Taſte. | 
Isk various Form of the Teeth in various Creatures, 


fouſly are they adapted to the peculiar Food and Oc- 
caſion of each Species? Thus in the Rapacious they 
are fitted to catch and hold their Prey; in the Herbace- 


1 | b | A | 
1, 225, to gather and chew Vegetables, In thoſe which 


ga remark which hardly fails, All ſuch Animals as 


of bY % 2 

f have Four Stomachs, bave no Teeth at all. | 
0 4 * . ” . cr 3 

| THzRg are great Varieties in the Teeth of other 


Trout have Teeth upon their 1 
1 Cod- 


Hare, whoſe Enemy comes behind, is ſupplied with a 


uhich ſhe receives diſtinctly the ſmalleſt Sound Which 


tiem? And all this principally by the Smell, toge- 


is another Inſtance of the Divine Wiſdom. How, cu- 


bare no Teeth, as Birds, the Bill ſupplies that DefeQ; | 
together with their additional Stomach. And it is 
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Cod-fiſh at the bottom of their Gullet. Crocodile; 
have three Rows of Teeth on the ſame Jaw, Sharks, 
four or five; Sea-devils, ſo called, have ſeveral Roys 
of moveable Teeth. 

7. TRE Variation of the Hind-pipe in various Crea. 
tures is likewiſe obſervable, as it is neceſlary 
for that of the Voice. In an Hedge-hog, which has 
a very ſmall Voice, it is hardly more than membran- 
ous. In a Pidgeon, which has a low, ſoft Note, it i 
partly membranous, partly carilaginous. In an Oul, 
which has a good, audible Note, it is more cartilagin- 
ous. But that of a Jay (as of a Linnet) has Bones 


| Inſtead of Cattilages. 


THe Rings of the Windpipe likewiſe are fitted for 
the Modulation of the Voice. For in Dogs and Cats, 
which ule a great many Notes, they are (as in Man) 


open and flexible; whereby all or any of them it 


more or leſs dilated or contracted, in order to a deeper 
or ſhriller Note. But they are One entire Ring in 
the Japan Peacock, which uſes one ſingle Note. 

8. As to the Metion; of Brutes, it is not eaſy to con- 
ceive, that even thoſe of the Vegetative kind, can be 
the mere mechanical Effects of Matter, however modi- 
fied. Much leſs can we conceive this of their Seaſiivt 


Motion: For we have not the leaſt Reafon to doubt, 


but the ſame Impreſſions of External Objects, rail 
the ſame Perceptions in them, as in Us. No queh10n 
they ſee, and hear, and ſmell, and taſte, and feel in 
the ſame manner as Men. 
9. We cannot therefore deny, that there is ſome- 
thing in Brutes, which perceives the Impreſſions made 
by outwa:d Objects; And that they perform a thou- 
ſand Actions, which can never be explained by mere 
Mechaniſm : Thoſe in particular which ſpring from 
what we call Iuſtinct, as the feeding and tending then 
Young, the building their Neſts and preparing thel 
Habitation, upon or in the Earth, OR, 
IT 1s true, ſome things in Brutes, as well as in 
Men, may be mechanically accounted for. But other 


cannot: So that we are conſtrained to own, there . 
| them 
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| them alſo ſome ſuperior Principle, of what ever kind 
K, it be, which is endued with" Senſe, Perception 
and various Appetites, For from their Outward Ac- 


tions we may as eaſily learn, as we could from thoſe 
ea. of a Man born deaf and dumb, that there are in this 
25 Principle or Sul two different Faculties: That of 
has Ferceiving or knowing, anſwerable to our Underſtand- 


ing, and that of de/iring and ꝶhunning, anſwerable to 


— — — — — as 
— — — - . 
— DO — — — — 


* eur Will. That this Principle is immaterial appears, 
u, from this ſingle Conſideration, It has a Power of Se/f- 
in. ien; which no Matter can have, being wholly and bi. 
\o eſſentially paſſive. = 1 
10. IT is not my deſign, to enumerate the ſeveral ll. 
r Species of Beaſts. But it may illuſtrate the Wiſdom 1 
ts, of the Great Creator, to give ſome account of a Few, i) 
n) | ſeveral of which are not ſo commonly known. | j | 
u Tus largeſt Land-Animal in the world is an Ele if 
der phant. They are found only in the South of Afric, 1 
in and in the Zaft. Indies, and are generally of a dark 1 
colour. Their Eyes are like thoſe of a Hog. They 1 
n. bend their Fore-legs when they ſleep ; but cannot 


de bend their Necks or turn their Heads. Their Trunk 
i. reaches to the ground, which they can open and ſnut, 
and take up any thing, even a Pin or a grain of Muſ- 
bt, tard-Seed. With this they feed themſelves, and in 
ie their Trunk their chief Force lies. At the Corners of 
their Mouth grow two large Teeth, fix or ſeven foot 
in long in the Male, but not above one in the Female. 
They feed on Graſs, Nuts and other Vegetables. 

Some of them are twenty feet in compaſs, and near 
de fourteen high. They ſeem to have more Senſe than 
any other Brute, and are capable of Fidelity and 


ſtrong Affection: Particularly to their Companion: f ij 
So that neither the Male nor Female is ever known to WW, 
make a Second Choice. | 5 1 
Tux Female goes Seventeen Months with her Voung: 1 
They are fifty or ſixty Vears before they have their 5 
fall Strength, are in fall vigour at much about an on 
Hundred, and live two or three Hundred Years. 1 
A Rhincceros, next to the Elephant, is the moſt ex- vj 
| traordinary Animal in the Indies. He is equal in 1 
5 | height of 

vi 

I 

1 
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height to a middling Horſe, but is ſhaped like a Wi 
boar: Only he is much larger, and has ſhorter Ley, 
His Skin is without Hair, but ſo thick and hard, 2 
to be almoſt impenetrable. It is ſo full of Scratches 
and Scabs, that at a diſtance, they may well be taken 
for Scales. On his Noſe he has a Horn of a dar, 
brown Colour, which bends backward, and is ofiu MW 
two foot long. He has another Horn a little abo 
this, which never exceeds ſix inches. His Eyes ar 
exceeding ſmall, and he only ſees trait forvam 
Therefore he always runs in a ſtrait Line, tearing i; 1 
whatever ſtands in his way. With his Horn he throj 
Stones over his head to a great diſtance, and ere ? 
tears yp trees by the roots. He grunts like an Hog 
but when he purſues, his Prey, he makes a terribt : 
| Noiſe. - He feeds much on the Boughs of ſuch tres 
as are thick ſet with tough and ſtrong thorns. Buthe 
prefers the Fleſh of Animals, when they come in h 
way. He has a natural Antipathy to the Elephant, 
Which places all his Safety in Flight. He ſeldon 
attacks a Man, unleſs he is dreſt in Red, a Colour v 
which he has a mortal Averſion. When he overtake 
him, he lifts him by the twiſt on bis Horn, and throw 
Him over his Head with ſuch voilence, as breaks al 
his bones, ſo that he never fails to find him dead when 
he comes to devour him. This he does by licking Wi 
all the Fleſh from his Bones, with his Tongue (for he 
has no Teeth) which is like a File. 7 
ANoTHER Native of the Zaft-Indies is the Can, 
one of the moſt ſerviceable Animals in the World, 
He kneels down to reteive his Burden, and riſes whe 
he hath his accuſtomed Load. If he feels himſelf 
over burdened, he will not riſe, but cry till part of i 
is taken off. One of them will carry a thouſand «iy 
twelve hundred weight, forty miles a day, for thi 
or forty Days together. They have no Teeth in tit 
upper Jaw. They will travel forty Hours, withoit 
Either Meator Drink : And nine Days without Drink: 
They have Two Stomachs admirably contrived fa 
this Purpoſe. The Gentleman who diſſected One 
Paris, found in his Second Stomach ſeveral 1 * 
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1 which were the Orifices of about Twenty Ca- 
Wil . made like Sacks, placed between the two 
eg Membranes which compoſe the Subſtance of the. Sto- 
i mach. And in theſe Reſervoirs he contains Water 
ebe enough, to ſerve him for ſo many Days. 


aken Taz Bunch on his back is not Fleſh, much leG 
lark Bone, but mere Hair. And when this 1s pteſt cloſe 
ca down, he is no more hunch-backed than a Swine. 
ban bey ſubſiſt on very little, which enables them to 
travel thro? thoſe vaſt and barren Deſerts. How wile 
vat: i, He who cauſed theſe to be Natives, of thoſe 
gu countries, where ſuch Creatures are abſolutely neceſ- 
row 


Wary ? A farther Inſtance of this is, that the African 
Camel, which has ſtill greater and more uncouth 
Journeys to take, is larger and ſtronger, and capa- 
dle of carrying heavier burdens than thoſe of H., 


ne Axor nE wonderful Property of Camels is, that 
ute of foreſeeing the poiſonous Winds, which kill in a 


moment. A little before thoſe come, they run toge: 


baut, Ather and cry, and hide their Noſes in the Earth. / be 
don g, oon as they are paſt, they lift up their heads, an 
"url Wontinue their Journey. J. tl aan 
tale Ta Dromedary in molt reſpects reſembles the Ca- 
13 1 mel: Only it is of a ſlighter make, and inſtead of 
0 


pne Bunch on its Back, has two, about fix Inches in 


when eight. It goes frequently forty Leagues, a day 3.89 
in nat altho' it cannot carry above Six Hungred weight, 


Het its Swiftneſs atones for its Weakneſs, Its Feet are 
Pft as a Spunge, and are not hurt, either by. Stones or 
Pand. And (what is an excellent Providence) they 
Travel beſt, and have the greateſt Spirits in the nctteſt 


1 | eather. Ron & fi 
mil! A c rAT UAE no leſs remarkable, but in à quite 
| 2 Sac . - : yak. 4 18 
of it Wifferent way, is the Caſtor or Beaver. This Crea- 
nd ure is about 4 foot long, and 15 inches, broad, 
thirty He is covered with two Sorts of Hair,, oe long, the 
n the th Down 1; inch, long, is 
| ther a ſoft Down. The Down, an; inch, long, is 
thou Properly his Cloathing, being extremely fine, and 


Voſe laid upon the Skin. The long E air is ſpread over 
|! to preſerve it from Dirt and Wet. a 
Vor. I. K% - WHETHER 


| Nope on the fide next the water. The other fide i 
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Wnurrurx Male or Female, it has two Bags und, 
its Belly, which contain a liquid Subſtance, tha 
congeals in Air, and affords an excellent Medicin, 
which we call Cafforeum. | 
He has ſtrong Teeth riveted faſt in his Jaws, to en 
wood, as well as chew his Food. His Fore-feet au 
like thoſe of an Ape or Squirrel, to hold what he ex 
in his paws. And with theſe he dips, ſoftens an 
works the Clay or Loam for his Habitation, Hi 
hinder Feet are remarkably formed, more property 
ſwim than to walk with, the five Toes being joinel 
together like thoſe of a Gooſe, by a ſiivng Membran. 
His Tail is long, flattiſh, and covered with Scale, 
and conſtantly lubricated with Oil: becauſe being u 
Archite& from his Birth, he uſes his Tail as a Hol 3 
to carry his Clay or Mortar, and as a Trowel, u 
ſpread it into an Incruſtation. Meantime the Scale 
Preſerve it from being hurt by the Burden ; and the 
Oil which he ſqueezes from his Bags, and rubs en 
with his Snout, from the noxious Air and Water, 
As they like tolive together, they chuſe a Situation 
near ſome Rivulet. They firſt build a Cauſeway, in 
which the Water may riſe level with the firſt Stay 
of their Habitation. This is built of wood and 
clay, 12 feet thick at the bottom, deſcending in: 


n n N R 88 3 
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erpendicular : the top of this is about two foot broai. 

hey cut their wood, tho' as thick as one's thigh 
into pieces, from 2 to 6 foot long, drive them into tie 
earth with their teeth, and lace them together vid 
Boughs, cloſing all the Openings within and withou WW 
with a ſtrong Plaiſter made of Clay. If the Water 
increaſe upon them, they raiſe their Wall higher 
Knowing their Meterials are more eaſily brought h 
Water than by Land, they watch its Increaſe, u 
ſwim with Mortar on their Tails, and Stakes beter 
their teeth to the place where they build. When tle 
Cauſeway is finiſhed, they begin their Apartment 
which are oval, and divided into three Partitions, ol 


above another. But the Walls of theſe are Fee 
cula,, 


b ws. ) 


cular, and only two foot thick. All the Wood that 
projects, they cut off with their teeth: and rough- caſt 
both the out and inſide of the Work, with a mixture 
of Clay and dry Graſs. The firſt Partition, being be- 
How the level of the Dyke, is full of Water: for they 
ore to have their hinder Part hanging in the Water. 
he other two are above it, ſo that if the Water aſ- 
dend, they may aſcend proportionably. 

Arx the bottom of their Building they ſtrike out two 
Openings to the Stream ; Oneleads to the place where. 


» they bathe: the other to that where they eaſe 
nature. 5 
yo. Tur aſſociate, ten or twelve together; and pro- 


portion their houſe to their number. When all is 
Fniſhed below, they vault the Top or Roof in an oval 
Form. = 

lx Summer they feed on Fruits and Plants: In 
Winter, on Willow, Aſh or other Wood. This they 
Tolle& and ſtore up in time. They cut Boughs from 
& to6 foot long; the large pieces are brought to the 
Magazine by ſeveralBeavers, the ſmaller, by one alone; 
pot they take different Ways, each having his Path 
pſipned, to prevent the labour being interrupted. 
They build up their Pile with much Art, which is 
droportioned to their number. A Square Pile of thirty 
et, about ten foot deep, ſerves for Ten Beavers. 
But the Wood is not piled up in one continued Heap: 


* put the Pieces are laid acroſs one another, with Cavi- 
oh Pes between, for the Conveniency of drawing out 
i hat they want. They always uſe firſt the Parcel at 


Pottom, which lies in the water. And when it is taken 
Wp for uſe, they cut this wood into ſmall pieces, and 
Ponvey it to their Apartment, where the whole Fami- 
come and receive their ſhares. 5 = 
=. AxoTHER Animal of a very pecuhar kind is an 
Kbreumon. It is of the Weeſel kind, with a longer 


* Ind narrower Body than a Cat, ſomething approaching 
nt, WP the Shape and Colour of a Badger. Its Noſe 1s 
eck and ſharp, like that of a Ferret. Its Colour is 


Lyellowiſh Grey, Its Logs are ſhort and each 3 its 
= 2 = Feet 


Cf a} 


Feet has five Toes. Its Tail is very long; its Teen | 
and Tongue much like thoſe of a Cat. It is a ven | 
cleanly Animal, very briſk and nimble, and of gre | 
Courage. It will engage a Dog, and will deſtroy : 
Cat, by three Bites on the Throat. But it is quiz WF 
inoffenſive to Mankind, and is kept tame in Zy,z, WF: 
running about the Houſe, deſtroying all Vermin, and 
playing tricks, like Spaniels. | „„ 
Wurx wild, he cannot overtake any nimble An, W, 
* 
2 
b 
f 


mal. But he makes this up by Affiduity. His Legs 
being ſhort, he is not much ſeen : but he has a way 

of concealing himſelf yet more, by crawling with his 
Belly cloſe to the Ground, which he does all day long, 
But on the leaſt Noiſe (for his Hearing is exceeding Wi, 
quick) he ftarts up ere& on his hinder Legs. If the WW 
noiſe is made by any Reptile, Bird or ſmall Bea, WF; 
he obſerves where abouts it is, places his Noſe direciy i 
in a line with it, and begins to move toward it. He 
is filent and flow, but conſtant in his Approach; often 
ſtopping, to hear, or look forward, and know exact 
where the Creature is: When he is got within about 
five feet, he ſtops. Nature, which has denied hin 
Speed, has given him ſtrength to leap, beyond molt WM... 
other Creatures. Having taken good Aim, he ſprings 
from the Place and falls directly on his Prey Thus 
he deals with Beaſts and Birds. But to Serpents he 
gives Chaſe, and to avoid their Bite, always ſeize 
them by the Neck. EIT 

SGeſaer tells, that the Tchneumon is not only a i 
Enemy to Serpents themſelves, but to their Eggs allo; W 
which he hunts after continually and deſtroys, tho' he 
does not feed upon them. How mercifully has Gov 
given this Animal in the Countries where thoſe ter 
ple Reptiles moſt abound ! And which, without til 
Proviſion, would be ſo over-run with them, as to If 
urinhabitable. | „„ 
Turk Chimpanaze is an - Animal found in Aug 
nearly approaching to the Human Figure; but of 1 
fierce diſpoſition, and remarkably miſchievous. Ef. 
the Year, 1738 one of theſe Creatures were brought , 
4 ö 2 5 ö over 
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] | 1 

t: W over to England. It was about twenty Manths old, | 1 
r) WE (The Parent had it in her Arms when ſhe was killed: il 
t She was five foot high.) It was of the Female Sex, 9 
' 2 WE caturally walked erect, was hairy on ſome Part of the 8 i 
ne Body and Limbs, and of a ſtrong, muſcular Make. = 
n would eat = coarſe Food, but was very fond of ij 
nd Tea, which it drank out of a Cup, with Milk and t 


Sugar, as we do. It flept in the manner of the Hu- 
man Species, and its Voice reſembled the Human, 
ehen People ſpeak very haſtily; but without any 
j Wrticulate Sounds. The Males of this Species are very | 
he bold, and will fight a Man, tho” he is armed. It is 
g. {Wfaid, they often aſſault and raviſh the Negro Women, 
when they meet them in the Woods. 
the WW Tarn is another ſtrange Species of Mantey found 
al Win the JYe/-Tndiec:, of the Size of a Fox. Its Face js 
Aly Wraiſed high, its Eyes black and ſhining, and its 


He Ears ſmall and round. His Hairs are ſo nicely diſ- 
den poſed all over the Body, that he appears perfect! 
booth: And they are much longer under the Chin, 


Iſo that they form a kind of Beard there. 


zin Tuzst are found in great Numbers in the Woods, 
zoſ nd make a loud and frightful Noiſe. But it is very 
15 common fur One only to make a Noiſe, and the teſt to 
ls | | | 


form a mute Aſſembly round him. | _ 
| Maregra-v? ſays, «© | have frequently ſeen great 
Numbers of them, meeting about Noon: At which 
time they formed a large Circle, and One placing 
Fimſelf above the reſt, began to make a loud Noiſe. 
When he had ſung thus by himſelf for ſome time, the 
Feſt all remaining ſilent, he lifted up his Hand, and 
Whey all inſtantly joined in a ſort of Chorus. This in- 
Wolerable Yell continued, till the fame Monkey wha 
Wave the Signal for their beginning, lifted: up his 
Hand a ſecond time. On this they were all ſilent 
Pain, and ſo finiſhed the Buſineſs of the Aſſembly.” 
Tas Opaſſum is about the Size of a Cat, only more 
Eorpulent, and its Legs more robuſt. It is of a kind 


1 bf Cheſnut Colour, very bright and gloſſy. Its Head 
— 15 long, and terminates in a Snout, ſomewhat like a 


K 3 Hog's. 
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Hog's. The Tail is long, and much reſembles that of 
a Rat, which it twiſts about with a ſurprizing Facility, 
The Legs being ſhort, the Body is carried at no great 
Diſtance from the Ground. On the Belly of the Fe. 
male, a Bag is formed by the Skin being doubled. |; 
is not very deep, the cloſed Part being toward the 
Upper Part of the Body, and the open Part toward 
the lower. This is covered with Fur, like the reſt of 
the Body, ſo that it is not very obvious to the 
—_— | | 

IT is an harmleſs, but likewiſe a defenceleſs Ani. 
mal: And the Young of no Creature, are produced 


ſo ſmall. and tender, in reſpect of the Parent Animal. 


Therefore that Bag is extremely uſeful to then, 
They are Cheriſhed there by the Warmth of the Pa. 
rent's Body, till toward Noon: Then they go abroad, 
till at the firſt Warning by the Evening- Cold, they 


. retire into their Lodging again. Nor is this all the 


Help which it affords them. For as the tende, young 
of the Opoſſum are delicate Morſels, they would be 
expoſed to the Rage of many Animals both by Day 
and Night. But the Body of the Parent is a ſafe aid 
ready Receptable for them. By day ſhe 1s as watch. 
ful over her Brood, as an Hen over her Chicken, 
She is alarmed at. the ſlighteſt Appearance of Danger, 
and by a Noiſe, which they well underſtand, inſtant 
ealls them into her Bag. At Night ſhe conſtant) 
takes them in, and conſults for herſelf and them in: 


very uncommon manner. There are thoſe among the 
Devourers of her young, who will climb a Tree afte 


her. Therefore when ſhe has climbed, to ſecure her 
felf and her young ſtill farther, 'ſhe twiſts her Tal 
twice round ſome ſmall Bough, and then drops fron 
it. There ſhe hangs with her Head downward : And 


whenever ſhe pleaſes ſhe recovers the Branch with be 


Feet by a Swing, and looſening her Tail, walks aboil 
25 uſual. | : # 5 - © k : : R n as Fo 5 3 3 

To enable her thus to hang, there are Spoiler 0 
Hooks in the under fide of the Vertebræ of the Ta 
Indeed ig the firſt three Vertebræ there are Bott 


4 + 


e N en 2 _ NE 1232 "INE R 
6 un oa  <w RQ oa» ©, =, os 


a © Gm tend 9 fas Q©> © e Un 


S 


dps ED. 


E. Ac © Qt Q,+ 7 


* 
BR 
pr 
17 
u 
ax 
| fa 
15 
dh 
= 1 


Ens) 


of | there they would be of no uſe. But they are found in 
all the reſt: They are placed juſt at the Articulation of 
each Joint, and in the middle from the Sides. No- 


e. thing could be more advantageoully contrived. . For 
It when the Tail is twiſted. round a Bough, theſe Hooks. 
he eaſily ſuſtain the Weight. And there is no more la- 
d WW bour of the Muſcles required, thanjuſt to bow or crook. 
of W the Tail. 5 rg | 55 


| I wouLD mention only two Creatures. more, very. 
| extraordinary, and yet but little known. The Glutton 
is frequent in the Foreſts of Germuzp. It is rarely ſeen 
| twice of the ſame Figure. It is of the Weeſel-kind, 


a, and is, in its middle State, about the Size of a turn-ſpit 
mn. W Dog. Its Body is long, its Legs ſhort. Its Colour 
> is Brown, with a tinge of reddiſh ; but its Breaſt and 
ad, Belly are white. The Tail is long and buſhy ; the 
e Head ſmall and ſharp at the Noſe. The Teeth are 


| exceeding ſharp, and the Claws ſharper than almoſt in 


no; any Creature. 

e Tris 
ay 5 | 

od | 5 „„ W 
ch. g IT goes for current, that the Fackal diſcovers the Lion's Prey: 

ns chat each of theſe retains one of them, and having ſatiatee himſelf, 

WE tets his dependent feed on the offals of his repaſt. ; 3 

eh - Bur the truth is, there are great numbers of Jackals in ſome 

ty Woods, and when one of theſe ſees a Stag or other large Beaſt, 


which is not a Beaſt of Prey, he ſets up his Cry, which is like that 
| of a Hound, and follows it. As he continues his Crv, the other 
| Tackals that are within hearing follow likewiſe. And could the 
| Creature outrun thoſe that began the chaſe, there is a continual ſup- 
| ply; fo that it cannot eſt ape. When they have run it down, they 
worry it at once, and it is devoured almoſt in an inſtant, After 
| this the Jackal: diſperſe, till another Cry invites them. ERS: 
Tu E hunt generally in the night, and in the parts of the Eaſt, 
where they are moſt frequent, there never 3s a night but they are 
| heard, in one part or other of the Woods. The other Beaſts of 
| prey underſtand the Sound; and frequently profit by it. If a Lion, 
| Tyger or Leopard happens to be near, he hears the Cry, and ſtands 
| upon the watch. Theſe large Animals are all very ſwift, but they 
| are lazy, and never make long purſuits, If the Creature purſued be 
| far off, and run anqther way, they never trouble themſelves about 
it. — if it be near, or if it run toward the * whers: 29 8 
k, he will dart out upon it as it goes by, And the Ltile Animal 
{ that hunted it down, muſt Rand by, and be content with "what their 
= Maſter leaves. 
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Tuts is the moſt hungry Animal in the world, but 
is ill provided for catching its Prey. Moſt Creature, 
can outrun it, and itſelf can ſcarce run away from any 
thing. But what he wants in Swiftneſs, he has in 
Climbing, which he performs to Admiration: It; 
fharp Claws enabling it to run up a tree, as faſt 
on the Ground. Its uſual Place is ſome large and 
ſpreading Oak, choſe both for Safety and for catching 
its Prey. He ſquats all day on ſome large Branch; 
and if nothing offers below, he preys in the Night on 
whatever Creatures he can find on the Tree aboye, 
Many Birds rooft on ſuch Trees, which he climb: 
ſoftly to and fro, and devours. But his favourite Food 
is larger Animals. He will lie many Days on a Slanting 
Bek; and when any which he likes comes underneath, 
he drops down upon them. Hares and Rabbits ſeldom 
eſcape him; but he chuſes rather a Goat, or any Cres. 
ture of that Size. When one of theſe comes under the 
tree, he creeps from bough to bough, till he comes juft 
Over it, and then drops down. He always contrives to 
faſten on the Neck. In an inſtant, he fixes both his 
'Teeth and Claws, lies acroſs the Neck, near the Shoul. 
ders. Here he is ſecure; and while the poor Creatare 
funs with all its ſpeed, he is feeding on its fleſh. At 
length it drops, a«d he continues eating in the ſame . 
venous manner, till from a mere Skeleton, his Back be- 
comes round, and his Sides ſwelled out like a tun. Still 
he continues to eat, till he can eat no longer. He too 
drops down, and lies panting for Breath. He reſemble 
a dead Carcaſe, ſwelled and ready to burſt with lying in 
the Sun: and wn unable to move for a long time, i 
8 deſtroyed, and ſometimes periſhes without at 

nemy. 3 | 

Tas Gov of Nature ſeems to have formed the Sol, 
to repreſent to us in a ſtrong Light, that odious and def 
picable Vice, from which it takes its Name. Its Body 
is ſhort, its Head ſmall, and it has ſcarce any Tail. Its 
Fur is long, thick, and of a greyiſh Green, fo that 
v when ſeen on the Bough of a tiee, it appears only like an 
Excreſcence, or a Cluſter of Moſs; It is about the ay 
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of a Cat, but the Legs are ſhort, as is the Neck: and 
its long and thick Covering, renders it ſo Shapeleſs, that 
lit ſeems only an irregular Lump of living Matter. Its 
little and remarkably ugly Head ſtands cloſe between 
© the Shoulders. The Face has much of the Monkey- 
Aſpect. Its ſmall and heavy Eyes, are always half ſhut, 
and it has no Appearance at all of any Ears. Its Feet 
are flat, and very narrow, but armed with ſharp Claws, 
ſor laying hold on the Bark of a Tree, by ſtriking deep 
into it. 1 | „„ 
t rarely changes his place; and never, but when 
[compelled by abſolute Neceſſity. As upon the Ground 
Fit would be a Prey to every other Animal, ſo its conſtant 
IRefidence is on a Tree. Here it is ſefe from all Ani- 
mals but thoſe who climb theſe Trees, for the Birds that 
rooſt on them. The Leaves and tender Part of the tree 
ate its Food, and ſerve it for Drink as well as Meat. It 
never moves to another Branch, till it has devoured all 
the Nouriſhment upon that where it is ſtationed : Nor 
from one Tree to another, till the firſt is wholly withered 
and waſted. | 

Ir is obſervable, the Sloth always aſcends to the top of 
2 Tree, only baiting as he goes, before he begins his De- 
vaſtations. And this is doubtleſs from the Inſtinctive 
Guidance of Nature. For was it to begin eating up- 
ward, when it had devoured all, it would have to climb 
down from the top of a dead tree, and would be half 
Eftarved in the Journey. But this is not all. The Ha- 
vock which one Sloth makes on the largeſt Tree is ea- 
fly ſeen. For he eats not only the Leaves, but all the 
Buds and Bark, leaving only a dead Branch: So that 
Sunleſs the ſame thing might happen by accident, this 
would betray the Creature. It does ſo happen; and 

© Trees then put on the ſame Form, as when they are 
left by the Sloth. But they always die at the Top firſt, 
and fo gradually downward. This Animal therefore, 

E wonderfully taught, begins its havock at the top. As 
it feeds, the tree decays ; but its Decay is in the Courſe 
of Nature. The Decay ſpreads downward ; and when 
be has eaten the laſt of his Proviſion, He is near the 
BF SES Ground, 
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Ground, and has only to walk away to another Tree. 
But if it is at any diſtance, his Motion 1s ſo ſlow, tha 
he grows quite lean in the Expedition. | 
As the Sloth brings forth her Young in the hollow of 
a tree, ſo is ſhe led by the ſame wonderful Inſtinct, u 
conduct them to the topmoſt Branches, as ſoon as they 
crawl out. When ſhe is big with young, ſhe climbs 
ſome old, hollow tree; and having fixt on a convenient 
ſpot for her young, ſhe climbs to the very higheſt Bough, 
and there feeds faſter than uſual. When ſhe is full, ſhe 
deſcends with unaccuſtomed hafte, and brings forth One, 
two, or three young ones. It is well ſhe is full fed; fo 
| he is to ſupport theſe with her Milk, till they can crayl 
out, without having any Supply herſelf. She is round 
and fleſhy when ſhe retires for this purpoſe, but a mere 
Skeleton when ſhe comes out. She crawls as well a 
ſhe can, to the Part where ſhe left off feeding, and her 
youre follow her. Nor-will ſhe touch any in the way, 
owever both her Hunger and Lazineſs prompt bet 
to it. ü | ES . 
Ir is the moſt timerous of all Creatures. And with 
Reaſon ; for it can neither fight nor fly, While it i 
journey ing on the ground, the tread of an human Foot, 
ſhakes the Earth enough to put it into terrors. It tren- 
bles: The Head is turned about every way, and the 
Mouth is opened, to cry like a young kitten. | 
IN si NI AN as the Creature is, there is a ſpecial 
Providenee in the Formation and Care of it. Not de. 
ſigned for Walking, its Claws enable it to climb, and 
then to hold faſt in its Station. Helpleſs as it is, the 
_ univerſal Provider has aſſigned it a Place of Safety, where 
it finds Plenty of Food; and as it cannot eaſily ſeek for 
Drink, it has no need of any. To render it the leſs ob- 
noxious to Purſuit, its Colour ſecures it even from View: 
And its amazing Inſtinct of feeding from the top to the 
bottom, proves a defigning and directing Hand. Ic 
Berore I proceed to ſome General Reflections upon g 
Beaſts, I beg leave to take notice of one Circumſtance, WW. 
relating to ſeveral Species of them, which is very ſtrange, in 
tho very common. The Horns of many Animals * | 
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| of every Year, and new ones come in their place. Our 
; drop them in March, and the new Horns are full 
| grown by the 7uly following, We may very juſtly rank 
this, among the moſt wonderful Phænomena of Nature, 
© which yields nothing analogous to the Growth of ſuch 


| hard, ſolids Bodies, of ſo great a bulk, in fo ſhort a time. 


Many idle Opinions have been maintained, concerning 
the Cauſe of their falling off. The truth ſeems to be 
this: They are a ſort of Vegetables, growing on Ani- 
mals, as the Nails and Hair on Man. And there is 
ſome Analogy between the Growth of them, and that 
| of Branches and Leaves in Trees. Trees commonly 
drop their Leaves in Autumn, becauſe the nouriſhing 


juice flows into them no longer. And at certain Peri- 


| ods, theſe Parts of the Animal drop off, becauſe the 
Blood and Juices ceaſe to flow into them. At this time 
the hollow Part at the Root of the Horns grows hard, 


and the Pores, thro' which the Juices paſſed, grow up. 


And as no more Nouriſhment can then be carried to the 
Horns, it decays and falls off. Tis probable this Stop- 
page of the Pores happens, as ſoon as the Horns are at 
their full Growth. But they are ſo fixt to the Head 


| that it takes a long time for them to looſen and fall. 


| Whereas in Leaves, their Stalks are ſo tender, that when 
© the Juice ceaſes to flow, they preſently wither and fall: 

Taz Analogy between the falling of of Deer's 
Horn, and the falling of Leaves and ripe Fruit, from 
the Tree, will receive Light from obſerving the Pro- 
ceſs of Nature, in the latter Caſe. If the Stalk from 
which a ripe Orange has fallen, be compared with 
that part of a Deer's Forehead, from which a Horn is 
Juſt fallen, it wil! plainly appear, that Nature has 
operated by the ſame Laws in both. The young Horns 
while yet ſoft, are full of Blood Veſſels; and if cut 
off, eſpecially near the Head, bleed violently. By 
theſe Veſſels they are ſupplied with Nouriſhment for 


their Growth. But theſe dry up, when there is no 


farther occaſion for them. And hence it is, that no 
ill Symptoms attend the falling off of theſe Parts, 
wien full grown. 
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So far we may give a probable Account. But wh 
can account for this, That if a Stag be caſtrated while 
he is ſo young as not to have Horns, he will never 
have any: And if caſtrated afterward, while his Hor 
are on, he will never caſt them? | 

10. Ir remains only, to add a few RefleQtion, 
And firſt, What admirable Wiſdom is diſpla, ed, in 
the Motion of various Animals ſuited to their variou 
Occaſions ? In ſome their Motion is ſwift, in other, [ 
ſlow, and both diverſified a thouſand Ways. 
Ay firſt, for ſwift or ſlow Motion. This is exaQly 
proportioned to the Occaſions of each Animal. Reprily | 
whoſe Food, Habitation and Neſts lie in the nen 
Clod, Plant, Tree or Hole, or which can bear long ) 
Hunger, need neither Legs, nor Wings, but their WM” 
vermicular Motion anſwers all their Purpoſes. 0 

Beaſts, whoſe Occaſions require a larger Room hae . 
accordingly a ſwifter Motion: And. this in various 
Degrees, anſwerable to their Range for Food, and the 
Enemies they are to eſcape from. | 
Bor as for Birds, who are to traverſe vaſt Tracts of 
Land and Water, for their Food, Habitation, breed. 
ing their Young, and for Places of Retreat and Secu- 
rity, from various Inconveniences: they are endued 
with the Faculty of Flying; and that ſwiftly or ſlowly, 
a long or ſhort time, according to their Occaſions, 
In all this the Wiſdom of Gop appears, ordering all 
things well. | | 

Acain. How admirable in the Motion of all Crea- 
tures, is the neat, geometrical Performance of it! 
The moſt accurate Mathematician cannot preſcribe a 
nicer Motion than that they perform, to the Legs and 

Wings of thoſe that fly or walk, or to the Bodies of 
thoſe that creep. Neither can the Body be more com. 
pleatly poiſed, for the Motion it is to have in every 
Creature. From the largeſt Elephant to the ſmalleſ 
Mite, the Body is exactly ballanced. The Head 1 
not too heavy, nor too light for the reſt of the Body, 


nor the reſt of the Body for It. The Bowels are not n 
looſe, or ſo placed as to ſwag, over-balance, e | < 
| 1 Wh 
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the Body : but well-braced, and accurately diftri- 
buted, to maintain the Equipoiſe of it. The Motive 
parts alſo are admirably well fixt, in reſpe& to the 
Center of Gravity, placed in the very Point which 
bell ſerves to ſupport and convey the Body, Every 
Leg bears its true ſhare of the Weight. And the 
| Wings are ſo exactly placed, that even in the fluid 
| Medium, the Air, the Body is as truly balanced, as 
| we could have balanced it with the niceſt Scales, 
| Yer again, What an admirable Proviſion is made 
for the Motion of ſome Creatures, by Temporary Paris l 
Frogs, for inſtance, have Tails in their Tadpole State, 
which fall off when their Legs are grown out. The 
JVater-Newt alſo when young, has four Fins, two on 
a fide, to poiſe and keep the Body upright. But as 
oon as the Legs are fully grown, theſe preſently drop 
off. a 5 ; 
SECONDLY, The Boreof the Gull in all Creatures, 
is anſwerable to their Occaſions. In a Fox, which 
eds on Bones, (as in all oſſivorous Beaſts) it is very 
ed. arge. But in a Squirrel it is exceeding ſmall, leſt he 
ſhould diſgorge his Meat in his deſcending Leaps : 
e d ſo in Rats and Mice, which often run along 
a Wall with their Heads downward. | 
| THIRDLY, In all Animals the Strength and Size of 
their Sſonach are proportioned to their Food, Thoſe 
Whoſe Food is more tender and nutritive, have it 
ſmaller, thinner and weaker. Whereas it is large and 
Wrong in thoſe, whoſe Food is leſs Nutritive, and 
Whoſe Bodies require large Supplies, 
Al carnivorous Beaſts have the ſmalleſt Stomachs, 
ns Fleſh goes the fartheſt. Thoſe that feed on Fruits 
nd Roots have them of a middle Size. Sheep and 
Uxen which feed on Graſs, have the greateſt. Yet 


E 

10 Bic Horſe, Hare and Rabbet, tho? graminivorous, 
d e comparatively ſmall ones. For a Horſe is made 
dy, er Labour, and both this and the Hare for quick and 
not Nontinued Motion; for which the moſt eaſy Reſpira- 
rig ion, and fo the freeſt Motion of the Diaphragm is 


; equiſite, But this could not be, did the Stomach lie 
P's and cumberſome upon it, as it does in Sheep and 
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AxoTHER very remarkable Circumſtance is, thy 


thoſe Animals which have Teeth on both ſaws, haye 
but one Stomach; whereas moſt of thoſe which hape 
no Uffer-Teeth, or no Teeth at all, have three $to. 
machs. For the Meat which is firſt chewed, is eaſily 
digeſted ; but that which is ſwallowed whole, requires 
a ſtronger concoctive Power. 

FoukTHLY, All the Parts of the ſame Animal ate 
adapted one to the other, So, for inſtance, the 
Length of the Neck is always proportioned to that of 
the Legs: Only the Elephant has a ſhort Neck: For 
the Weight of his Head and Teeth, would to a long 
Neck have been unſupportable. But then he is pro- 
vided with a Trunk, which abundantly ſupplies the 
Defect. In other Beaſts and Birds, the Neck is al. 
ways commenſurate to the Legs : So that they which 
have long Legs have long Necks, and they that have 
Mort Legs ſhort ones: As may be obſerved in Lizard 
of all kinds, and the King of them, the Crocodile 
And Creatures that have no Legs, as they want no 
Necks, ſo they have none, as Fiſhes. This Equality 
between the Length of the Neck and Legs, 1s peculi- 
arly ſeen in Beaſts that feed on Graſs. Their Legs and 
Necks are very near equal. Very near, I ſay, becauſe 
the Neck muſt neceſſarily have ſome Advantage; for 
it can't hang perpendicular, but mult incline a little, 

MoREGVER, as theſe Creatures muſt hold their 
heads down, for a conſiderable time together, whicl 
would be very laborious and painful for the Muſcle, 
therefore on each ſide of the Neck, Nature has placed 
a thick and ſtrong Ligament, capable of ftretching 
and ſhrinkipg again as need requires: This, which 
is vulgarly called bit. Leather, extends from is 
Head (to which, and the next Vertebra of the Neck 
it is faſtened at that End) to the middle Vertebra d 
the Back, to which it is knit at the other, Andb) 
the Aſſiſtance of this, they are able to hold the Heal 
in that poſture all day long. | 

FirFTHLY, The Parts of all Animals are exad) 
fitted to their manner of living. A notable Inſtane 
of this is in the Swine. His natural Food beitg 
chit! 
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| chiefly the Roots of Plants, he is provided with a 
long and ſtrong Snout ; long, that he may thruſt it 
to a convenient Depth in the Ground, without offence 
to his Eyes; ſtrong, and conveniently formed, for 
| rooting and turning up the Ground. And beſides, 
he has an extremely quick Scent, for finding out ſuch 
$ Roots as are fit for him, Hence in Jraly, the uſual 
| way of finding Truffles, or Subterraneous Muſhrooms, 
is by tying a cord to the hind-leg of a Pig, and driv- 
ing him before them into their Paſtures, They then 
| obſerve, where he ſtops and begins to root: and dig- 
ging there, they are ſure to find a Truffle. So in 
E Paſtures where there are Farth-nuts, tho' the Roots 
| are deep in the Ground, and the Leaves are quite gone. 
| the Swine will find them by their Scent, and root 
| only in the places where they grow. | 


Axor HER Inſtance of like Nature we have in the 


Porpes, (antiently wrote Porc-poſce, that is, Swine H 
which reſembles the Hog, both in the Strenoth of his 
| Snout, and in the manner of getting his Food. For 
| the Stomach of one of theſe when diſſected, was found 
| full of Sand-Eels, which lie deep in the Sand, and 
| cannot be gotten but by rooting or digging there, 


Tha very Action, for which we look upon Swine 


| as unclean Creatures, namely, wallowing in the Mire, 
is deſigned by Nature for a good End; Not only to 

cool their Bodies, (which fair Water would do as 
well) but alſo to ſuffocate and deſtroy Fleas, Lice, 
and other Inſects, which are troubleſome and hurtful to 
them. For the ſame reaſon, Poultry and divers other 
birds bak themſelves in the Duſt, in hot Summer 

Weather, | 


A FARTHER Inſtance of the Fitneſs of Animals for 


| their manner of Living, we ſee in the Aut- Bear: which 
has not only a ſharp Head and Snout, but alſo a nar- 
tow, and toothleſs Mouth. Their Tongue is as big as 
2 Gooſe-quill, round, and in ſome, above two foot 
long. Therefore it lies doubled in a Channel, be- 
| tween the lower Parts of the Cheeks. This when hun- 
ry they thruſt out, being well moiſtened, and lay up- 
on the Trunks of Trees: And when it is covered with 
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Ants, ſuddently draw it back iato their Mouths, 1 
the Ants lie deep, they dig up the Earth with thei 
long and ftrong Claws, with which their Fore. fee 
= armed. So are they fitted for this Diet and ny 
other | 
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CHAP. 1 
Of Birds. 
i. Miteir Motion: 6. Generation. 
2. Burn: | 7. Of Jorms particular Siri 
3. Organs rf Senje : of Bird; : 


4- Lungs: 8. Some General Ref: Aim, 
5. Sremach ard Bludaer : | 


1. EE Species of Birds ate exceeding numerous, 

Theſe have Feathers, which they expand in 
order to fly; the fine Branches of which lie ſo cloſe 
together, that little Air can inſinuate itſelf between 
them. Now when the Column of Air on which a 
Body reſts is ſpecifically heavier than the Body, it re. 
mains ſuſpended in the Air; if it be lighter, the Body 
frks. Hence the larger Space a Body circumſcribes, 
the more eaſily does the Air ſuſtain it. Conſequent!y 
the ſame Bird which finks when the Wings are cloſed, 
is ſeftaired when they are expanded. To this alſo 
the Motion of the Wings contributes : (As a Body 
while moving ſwiftly, will ſwim in Water, which 
immediately finks, if that Motion ceaſes.) And 6 
d the Feathers, with which their Bodies are clothed, 
which increaſe their Bulk, but not their Weight in 
tie fame proportion. 

Tux Parts of Birds chiefly concerned in Flying. 
are the Wings and the Tail. By the firft, the Bis 
ſoſtains and wafts himſelf along. By the ſecond he is 
enabled, to keep his Body ſteady and upright, te 
cular! 


I in eh and deſcending.” It is by the 
| Largeneſs and Strength of the Pectoral Muſcles, that 
| they are qualified for Flying. In Men theſe are ſcarce 
| 1 Seventeenth Par: of the Muſcles of the Body. In 
| Birds they confiderably outweigh all the other Mul- 
cles together. And this . Circumſtance alone, the 
Want of ſuitable Muſcles, makes all Human Attempts 
[to fly, void and vain. : 

Is Flying, the Bird firſt bends his Legs. and, leaps 
bom the Ground ; then opens the Joints of his Wings, 
ſo as to make a right Line, perpendicular to the 
Sides of his Body. Being now raiſed and ſtrongly vi- 
brating his Wings, the Air re- acts, as much as it is 
acted upon, and o protrudes his whole Body. But in 
recovering his Wing for freſh Strokes, it has a great 
keſiſtence to overcome. To elude this, the bony Part 
of the Wing, into which the Feathers are inſerted, 


— 


if 


| moves ſideways with its ſharp End foremoſt, and 7 


1. WW Feathers follow it like a Flag. 
| ALL Birds have near their Tail a little Bag, which 
contains Oil, to moiſten their Feathers. . Geeſe, bave 
. two Glands * the Secretion of this: Ocker, Birds only 


in one. In this are divers little Cells, ending in two or 


ſe bree large ones, lying under the nipple of the Qil- bag. 
en Ibis Nipple is perforated, ad being Preſt by:the-Bird's 
bil, emits its Oil. 

Is all Birds that. fly much, the Wings are placed in 
lde very beſt manner, to balance their Bodies in the 
Air, and to give as ſwift a Progreſſion, as they are 


ly Wfrrerally capable of. Otherwiſe they would. reel and 
ch % unſteadily ; as we ſee they do, if e deſtroy the 
ſo | $i by cutting one of their Wings: | „ 
ly Ayp what Nicety may we obſerve, in a Part no 5 
u nore conſiderable, than the Vanes of the F lag-feathers 
ſo of the Wing! 1. The Edges of the exterior or narrow 


EVanes bend downward, but the interior, wider 
Vanes upward, By this Means they catch hold apd 
le cioſe to each other. when the Wing is ſpread; that 
Inot one Feather may miſs its full Force. and [Impulſe 
upon the, Air, 2. Equal Nicety1s obſerved in the very 
[ping the Tips of the Flag- feathers : The interior 
L 4 Vanes 
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Vanes are neatly ſloped away to a Point, toward the 
outward Part of the Wing. The Exterior (at leaft in 
many Birds) are ſloped toward the Body. And in the 
middle of the Wing, the Vanes being equal are but 
little floped. So that the Wing, whether open or ſhut 
is as neatly ſloped, as if conftantly trimmed with 
pair of Sciſſars. 

Tn Vane conſiſts not of one continued Membrane, 
becauſe if once broke, it would not eaſily be repaired: 
But of manyLaminz, which are thin, ſtiff, and ſomethin 
reſembling a thinQuill. Toward the Shaft of the Feather 
(eſpecially in the Flag-feathers of the Wing) theſe La. 
minæ are broad and of a ſemicircular Form, which ſerves 
for Strength, and for Shutting them cloſe together, 
when Impulſes are made on the Air. Toward th, 
Outward Part of the Vane, they grow ſlender and tz 
per. On their under-fide they are thin and ſmooth; 
but their upper-outer Edge is parted into two hairy 
Edges. . . | | 

As curtoufly made are the Feathers in the Wiry, 
and no leſs curiouſly placed, exactly according to theit 
| ſeveral Lengths and Strength; And theſe again at 
lined, faced and guarded with Covers and Secondary 
Feathers, to keep the Air from paſſing thro” and f 
eluding the Impulſe. 5 
LASTI Y, How admirably wrought are the Bons 1 

the 1 ſtrong, but light withall : The Jin, 
which open, ſhut, and move every way, as occalia 
is; and the various Mu{les, all ſuited to the Motion 
which they miniſter to. | 
NEXT to the Parts for Flight, let us view the 
and Feet, which miniſter to their other Motions ; bot 
made light, for their eaſier Paſſage thro' the Air, and 
the latter, ſome with Membranes for Swimming, for! 

without, for ſteady Going, for perching, for catchin 
and holding their Prey, or for hanging by the Heel 
to gather their Food: The Legs, all curved, for tet 
eaſy Perching or Rooſting, as alſo to help them up 
their Wings, in taking their Flight. In ſome tif 

are long, for wading and ſearching the hs” 
£ bs 15 | ec 


1 


omers, if need be, remarkably ſhort. And how 
wilely are they placed! In all ſomewhat out of the 
Center of the Body's Gravity. But in ſuch as ſwim, 
more than in others, for the better rowing their Bo- 
dics, as alſo to help them in Diving. | 


Geeſe and Nuc%:, their Bodies being made for Swim- 


ming, have their Wiggs too placed out of the Center 
of Gravity, nearer the Head: But the extending the 
Neck and Head in Flight, ballances the Body upon 
| the Wings: Which is another excellent Uſe (beſide 
| ſearching for Food) of the long Necks of theſe Birds. 


Bur in the Heron, whoſe Head and long Neck (al- 


tho! tucked up in Flight) overbalances the hinder 
| Part of the Body; the long Legs are extended, both 
| to counterpoiſe the Body, and to ſupply what is want» 
ing in the Tail. | | 


Ir has been ſappoſed, that the/Flying of Birds is 


| analogous to the Rowing of Veſſels. But it is a Ma- 
tion of quite another Kind. Oars are ſtruck toward 


the Stern : Whereas Birds do not vibrate their Wings, 
toward, the Tail, but waft them downward, Nor does 
the Tail cut the Air (as the Rudder does the Water): 


at Right Angles, but horizontally. It likewiſe keeps. 
the ſame Situation, which way ſoever the Bird turns. 


Ir is not therefore by the Tail, that moſt Birds 
turn to the right hand or the left, but by the Wings. 
They turn to the right, by beating the Air with the 
Left Wing alone toward the Tail: Fo the left, by 
beating it with the Right Wing. Thus Pigeons 
changing their courſe toward the left, labour with the 
Right Wing, ſcarce ſtirring the other.. 5 
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a IT is a remarkable Uſe which is made of Pigeons, in the Eaſ- 
tern Countries. They are trained up in Turky and Perſia to carry 
Expreſſes: being firſt uſed to ſhort Flights, afterwards to longer, 
till at length they will return from the fartheſt Part of the King- 
dom. Yea, if they are brought boodwinked twenty or thirty Miles, 
nay fixty or an hundred, they will fend their way in a very little 
time, to the place where they were bred. Every Baſhaw. has. a 
Baſket of theſe Pigeons, bred at the Seraglio; one of which he diſ- 
patches thither on. any emergent Occaſion, with Letters braced un- 
der her Wings, This proves a more ſpeedy Method, as well. as 
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Braps with long Necks have another way of alter. 
ing their Courſe, by only inclining their Head ang 
Neck this or that way. 

Bix Ds rarely fly up or down perpendicularly, but 


rather in a crooked Line. In aſcending directly, the 


Natural and Artificial Tendency would counter-z8 
each other. In deſcending directly both would con- 
cur, and endanger too precipitate a Motion. 
OxLx the Hawk ſtoops directly to ſeize its Prey: 
Whereas other Birds in deſcending, retard the Motion 


by keeping their Wings expanded, and at the ſame 


time ſtretching out their Feet and Legs. 
Tux is no flying Animal, but has Feet as wel 


as Wings; becauſe there is not Food, or at leaſt not 


Food ſufficient for them, to be had always in the Air, 


But if there were, yet ſuch Birds could take no reſt; 


for having no Feet, they could not perch upon Trees, 
And if they alighted on the Ground, they could not 
raiſe themfelves again, which Birds that have ſhort 
Feet can hardly do. Beſide, they would want Means 
of Breeding, having no way to lay their Eggs, to ſit, 
hatch or broed- their Voung. As for the Story of the 
Manucodiata or Bird of Paradiſe, ſaid to have no Legs 
it is now diſcovered to be a Fable. | | 


Tais Bird is a native of Arabia, It is one of the 


lighteſt Birds that is known ; and its feathers are ſo 
diſpoſed, that with a ſmall Motion of its Wings, it 


can float upon the Air. And indeed it lives moſtly 


there, ſeldom ſtanding. on its feet, except to fleep, 
Hence many have iuppoſed, - that it lives wholly in the 
Air, and was ſuſtained without Food. Thoſe who 
bronght them into Europe, finding this increaſed their 


price, tore their. Legs off, and pretended they never 
had any. * 5 


; IT,is indeed much on the wing, like the ſwallow; 


andd like this, feeds on flying Iuſects as it flies. Ar 


the Hrabian Inſects being larger and ſtronger than outs, 
: = b 
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ſafer, than any other. For one of the'e Birds will car a Letter 
from Babylon to Alepto, which is thi 


ity Days Journey, in fort) 
eight Hours. | | ; 


E 1 


r. B Beak is proportionably | ſtronger, than that of the 


bi Swallow. | 
Ir is not ſtrange, that a Bird ſo light, and having 
ut : x : 
he Very long Feathers, ſhould lie upon the Air, almoſt 
0 without mor But the ſtrength of its Legs, and 
* the Sharpneſs of its Claws, ſhews it is deſigned both 
ſor ſtanding and tearing its Prey. 
„ Berox E we conclude this Head, it may be obſerved, 
n What all the Parts of Birds are fitted for their uſe of 
e hing. Firſt, As the Muſcles of the Wings are pe- 


| culiarly ſtrong, ſo the under Side of them is made con- 
1 {Wecare, and the upper convex, that they may be the 
more eafily lifted up, and the more ſtrongly ftrike the 
Air. Then the Trunk of their Body ſomewhat re- 
ſembles the Hull of a Ship, the Head, the Prow ; 
which is generally ſmall, that it may the more readily 
cut the Air, and make way for the Body. Add to this, 
that the Boles of Birds are ſmall in compariſon of 
beaſts, that they may be more eaſily ſupported by the 
Air. And they are not only ſmall, but of a broad 
Figure, that they may be buoyed up the better They 
are alſo hollow and light: Yea, their very Bones are 
light. For even thets of the Legs and Wings have 
bample Cavities : By this means alſo they become ri- 
pid and ſtiff: It being demonſtrable, that a hollow 
Body is more ſtiff and inflexible, than a Solid one of 
equal Subſtance. The ſhafts alſo of their Feathers are ei- 
ther empty, or filled witha light and ſpungy Matter. And 
Ether Webs confiſt of two Rows of contiguous Filaments 
forniſned all along with Hooks on each fide, whereby 
eatching hold of one another, they ſtick faſt together. 

As to their Tails, altho? it is true, as was obſerved, 
that all Birds whoſe Tails are pointed and end in a 
night line, turn themſelves by their Wings and not 
their Tails, yet in thoſe that have forked Tails it is 
ſotherwiſe. Thus it is manifeſt to ſight, that the fork- 
ped-Tail'd Kite, by turning her Train ſideways, raiſ- 
ng one horn, and depreſſing the other, turns her 
ole Body. And doubtleſs the Tail has the ſame Uſe 
in Swallows, who have all forked Tails, and make 
more ſudden turns in the Air than any other Bird. 
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Bur Feathers muſt in time wear out. Therefore 
Nature has provided for the renewing them yearly, 
To lighten Birds {till farther, they have large Men. 
branes extending to the bottom of their Bellies, ini 
which the Air 1s received, where, by the Heat of the 
Body it is expanded into twice or thrice the Dimenſions 
of the External Air. And this they can either con. 
preſs by the Muſcles of the Abdomen, or expire, more 
or leſs, in order to their deſcending ſwifter or ſlower, 
in what degree they pleaſe. | 
2. As to the Brain of Birds, whereas in Men the 
Cortical Part of the Brain is outermoſt, 1a Birds itis 
innermoſt, and the Membrane that covers the Upper 
Ventricle is Medullary. The Ventricles likewiſe ate 
fituated above, near the upper Part of the Skull. [! 

PRAHAPSs before we proceed, it may be well to i 
premiſe one General Obſervation, That the Structure 
of Birds is in many reſpects differcn# from thoſ 
both of Man and Beaſts ; having ſeveral Parts which 
theſe want, and wanting others which they have. Be. 
ſides, there are great Variations in the Contrivanceot 
Parts which are common to both : All wiſely adapted 
to their different Conditions and manner of Lite. 
Pax rs peculiar to Birds are 1. The Bl,]; 2. The 
Membrane to draw over the Eyes, 3. Feather; and 
Wings, The Parts wanting in Birds, are 1. Tech ard 
Lips, 2. Kidnezs and Bladder, which they do not nec, 
as they drink no more than juſt to moilten their Food, 
Variations in theParts of Birds from thoſe of Men aud 
Beaſts are 1. In the Ear, which is of a very peculiar 
Make, 2. In the Diviſion of the Aorsa, z. In the 
Spinal-Marrow, which is divided into two in the mid- 
dle of the Back, 4. In the Bones, which are all hot 
low, 5. Io the Heart, which has a fleſhy Valve 21 
the Mouth of the Vena Cava, 6. In the Lungs which 
are ſtrongly joined to the Back, for the greater conve- 
niency of Flight, 7. In the S!omach, Birds have tw 
or more, to ſupply the Want of Chewing, 8. Init 
Legs and Feet, g. In their Tails, 10. In their Pedal 
Muſcles, which are the ſtrongeſt of all, whereas in Mat 


the Crural Muſcles are the ſtrongeſt, 11. In the 812% 
| | | 35 
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. Nas was before obſerved, 12. In the Bronchia, which 
m. extend to the very bottom of the Abdomen, ſo as to 
o contain a large Quantity of Air, 13. In the Ovaries, 
the Nybich in Birds are ſingle, and faſtened to their Back. 
ons WW Tur Ears of Birds differ much from thoſe both of 
m. Men and Beaſts. There is almoſt a direct paſſage from 
ore Far to Ear: So that if the Drum be pricked in either 
er, ar, Water poured in at one Ear, will run out at the 
other. And what is ſtill more remarkable is, they 
the have a ſmall winding Paſſage, that opens into a large 
iti MW Cavity, running betwixt "Two Skulls, and paſſes all 
per round the Head. The Upper of theſe Skulls is ſup- 
are ported, by many Hundreds of ſmall, thread-like Pil- 
lars: Which have another Uſe alſo, to break their 
| to Wound, and hinder its making a confuſed Echo. | 
ar WW Tais Paſſage between the two Skulls is much lar- 
oe ger in Singing-Birds than in others. So that a perſon 
ich Who bas been ſhewn this, may hereby know them from 
be. all others. 7 
edf Tas other Organs of Senſe are nearly the ſame in 
ted Birds as in other Animals. Only there is a difference 
in the Organ of Snell. The Noſtrils lie on each Side 
he of the Beak in the inner Part whereot, beſide the 
and WW Tube which reaches to the Lungs, there are little 
aud Tubes, continued from the Membranes and Subſtance 
cd, of the Brain. And theſe ſeem to be the Organ of 
od. Smell. Only two Nerves paſs thro' the Os Cribro/um 
ard to tie Beak : Leſt if there were more Perforations, 
liar WW as in other Animals, roo much Air might flow into 
the the Brain. ” 
nd. z. The Bill of Birds is peculiarly remarkable. In 
hol- WM the firſt place, it is neatly ſhaped for piercing the Air. 
a In the next, it is hard and horny, to ſupply the Want 
ich of Teeth, and alſo in ſome meaſure, of an Hand. 
ve- Its hooked Form is of great uſe to Rapacious Birds, in 
two Wi catching and holding their Prey; and to Others, in 
re WF Climbing, and in taking and comminuting their Food d 
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25 b Porrors have their Bills nicely adapted to theſe Services, being 


booked, for climbing and reaching what they want, and the lower 
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their Toes ſtand two forward, two backward; a Diſpoſition which 
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Its extraordinary Length and Slenderneſcs is of uſe gg 
ſome, to ſarch for their Food in Mooriſh Places: 
As Length and Breadth is to others, to hunt and 
ſearch in muddy Places. 4 The courary Form, 3 
thick, ſhort and ſharp-edged Bill is as utcful dello. 
ther Birds, who muit huſk the Grains tucy alloy, 
But it would be endleſs to reckon up al! u napes 
and commodious Mechaniſm of all: The. bbarpneſ 
and Strength of thoſe that have occaſion to perforate 
Wood and Shells; © the Slenderneſs and Neatneſs of 
ſuch, as pick up ſmall Inſects: The Croſs Form of 
ſuch as break up Fruits; f the compreſſed s Form of 
others, with many other curious Forms, all ſuited to 
the Occaſions of the ſeveral Species. | 
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Jaw ſo exactly fitted to the Hook of the Upper, that it will break 
the Food, as other Creatures do with their Teeth, 

c As to Woodcocks and Snipes, who hunt for Worms in Moorih 
Ground, and likewiſe ſuck the unctuous Humour out of the Eath, 
So alſo the Bills of Cs liaos, and other Sea-fowl are very Jong, to 
enable them to hunt for Worms, &c. in the Sands. 

d Ducks, Geiſe, and divers other Species of Birds, have Bills both 
long and broad, whereby they are enabled to quaffer in the Water ct 
Mud, ttill they find their Food, 4X 

e THE Green Moodſpite, and all Wood beckers have ſtrong and thay 
Bills, curiouſly made for digging Wood. An even Ridge runs along 
the top of the Green Woodpecker's Bill; as if an Artiſt had de- 
figned it at once for Strength and Neatneſs, _ | 
Wooprrckkks have alſo a Tongue, ending in a ſharp, bony 
Rib, dented on each ſide, which they can at Pleaſure ſhoot out to 1 
great length, and thruſt into the Holes, Clefts and Crannies of Trees, 
They ſtrike them likewiſe into Ant- hills, and fetch out the Ants 
and their Eggs. Morevver they have ſhort, but ſtrong Legs, and 


is particularly convenient, for the climbing of Trees, In this they 
are likewiſe aſſiſted by the uncommon Stiftnefs of the Feathers of 
their Tails, and by their bending downward, whereby they are 
fitted to ſerve them as Props to lean on. 

f Tax Cros-Bill, whoſe Bill is thick and ſtrong, with the Tips 
croſſing each other, readily breaks open Fincones and other Fruits, 
to come at and feed on the Kernels. And undoubtedly the croſünę 
of the Biil was deſigned for this very Service. 

38 Tux Sea-pye has along, ſharp, narrow Bill, compreſſed fde- 
ways, and every way adapted, to the raiſing Limge:s from the 
Rocks, which are its chief, if not only, Food, 5 


1 


Is the fat-billed Birds, as Ducks, there are three 
pair of Nerves, which come down between the Eyes 
into the Upper Bill, whereby they are enabled to ſmell 
and find out their Food, in the Mire or Water. The 


but ſo ſmall as to be ſcarce diſcernible, Only in the 
Rik they are diſcernible enough: And it is remarka- 
ble that theſe, more than any other round-billedBirds, 
| grope for their Meat in Cow-dung and the like. 
ConCERNING Birds of Prey, it is obſerved, 1. They 
commonly fly ſingle, but not always; Vultures fly in 
Troops, after an Army, fifty or ſixty together. 
2, That the Females are both larger, ſtronger, and of 
| more Courage than the Males : Nature fo ordering, 
1; MW becauſe they muſt procure Food, not only for them- 
ſelves, but alſo for their Young. | | 
J. Or their Lungs it is obſervable, that they are not 


e only larger in proportion than thoſe of Beaſts, but 


bat they admit the Air, both above and beneath, by 
nin Which means they become far lighter, Þ I 
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" ; : ; a 
ys h A Duck is furniſhed with a peculiar Structure of Veſſels, which 


enables it to live ſome time under Water, Yet ſhe cannot live with. 
un ut Air. One that was put into. the Air-pump, and the Air ex- 
ong hauſted, ſeemed to bear it better for a few Moments, than any other 
ge. Poul. But in leſs than two Minutes her Head fell down, and ſhe 
appeared dying, *till revived by letting in the Air, | 


onp A YOUNG, callow Duck being tried in the ſame manner, was 
to: ear Death in leſs than two Minutes. It is obſervable both of them 
. ſwelled extremely, on pumping out the Air. It not being intended, 
et that Water-fowl ſhould live in an exceeding rarefied Air, but only 
* 3 under water, they are qualified for this, but not at all for 
a e other. 2 | 

* Ver that Ducks can live almoſt any where, we may learn from 
2 the blind Ducks of the Zerchintzer Lake in Carniola. This com- 
a municates with another Lake under ground in the Mountain Savor- 


nick, and fills or empties itſelf according to the fulneſs or emptineſs 

ri: of That, The Waters of the Upper Lake, when it empties, run 
— off by large Holes in the bottom. The Ducks which are very plen- 
fin [tifulin the Water, are often carried down with it into the ſubterra- 
neous Lake, In this many of them undoubtedly periſh; yet ſome 

TR remain alive. But they looſe their Sight and their Feathers: And 
te let the next filling of the Lake, both they and vaſt Numbers of Fiſh 

ae thrown up with the Water. They make a {range Appearance 


like have been obſerved in ſeveral round-billed Birds, 
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IT is likewiſe remarkable, that whereas in other 
Animals the Lungs are looſe and have much Play, in 
all Birds they adhere to the Thorax, and have little 
Play. This is a good Proviſion for their ſteady Flight. 
Alſo they want the Diaphragm, and inftead thereof 
have divers large Bladders, made of thin, tranſparent 
Membranes, with pretty large Holes, out of one into 
the other, Theſe Membranes ſerve for Braces to the 
Viſcera, as well as to contain Air. Toward the up- 
per Part, each Lobe of the Lungs is perforated in two 
places with large Perforations : whereof one is toward 
the Outer, the other toward the Inner Part of the 

Lobe. 
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in their naked State; and for want of Sight are eaſily caught, In 
about a Fortnight they recover their Sight and their Feathers, and 
are then as big as common Wild-ducks. At their firſt coming up, 
their Stomachs are full of ſmall Fiſhes, and ſomething reſembling 
Weeds. It ſeems therefore, they were not quite blind, when in 
their dark Habitatzon, but could ſee by that ſmall Quantity of Light, 
to ſearch for and find their Food. 

Nox is it in this Lake only, that theſe Ducks are found. They 
are frequently thrown up, after great Rains, at a Hole in a Moun- 
tain, near the Town of Laos, The Water then guſhing out with 
great violence, brings theſe blind and bald Creatures with it. And 
their Frequency and Cheapneſs, from the vaſt Quantities which are 
thrown out, makes them eſteemed no Variety. | 

Tux Bodies of Duckers or Loons are admirably fitted for Diving: 
Being covered with a thick Plumage, and the Surface of it 6 
ſmooth, that the Water cannot penetrate it. Hereby their Bodies 
are defended from the Cold, the Water being kept at a Diſtance; 
and are ſo poiſed, that by a light Impulſe, they eafily aſcend in it. 
Again, their Feet are fituate in the hindmoft Part of their Body, 
ſo that ſhooting them backward and ftriking the Water upwards, 
they plunge themſelves down with great Eaſe, and move forwad 
therein, Their Legs alſo are made flat and broad, and their Feet 
cloven into Toes, with appendent Membranes on each fide. By 
this Configuration they eaſily cut the Water, and are drawn forwath 
to take their Stroke backward: And by this, their Feet being mor- 
ed to the Right or Left, ſerve them as a Rudder to turn under Wz 
ter. How they riſe above Water is not determined: Whether ) 
their natural Lighcneſs, or by ftriking againſt the bottom, in tht 
manner of a Leap, or by ſome peculiar Motion of their Legs. That 
they dive to the bottom is undeniable. For in the Stomachs beth 
of the Greater and Leſſer kind, we find much Grafs and other 
Weeds; And in the leſſer kind, little elſe. Vet both prey upon 
Fiſh; and their Bills are ftreight and ſharp, for the caſier firiking 


th eir Prey. ) 


a _—— 88 FE 


© 


— © 


Lobe. Thro' theſe Perforations the Air has a Paſſage 


into the fore-mentioned Bladders ; ſo that by blowing 


into the Windpipe, the Lungs are raiſed, and the 


whole Belly blown up. This doubtleſs 1s a means to 


make them more or leſs buoyant, as they take in 
| more orleſs Air: And ſo anſwers the Deſign of theAir- 


bladder in Fiſhes. 
[x general we may obſerve, whatever is peculiar in 


| the Wings, Bills, and every other Part of Birds, on a 
| cloſe Inſpection will be found exactly ſuited to their 


Wants. They are ſet of Implements nicely proportioned 
to their Manner of Life. To inſtance in a few. Sparrows 
and moſt ſmall Birds are ſupported by the little Grains 


| they find up and down. They have no effort to make, 
| to obtain their Food, or break it in pieces, and therefore 
| have a ſmall Bill, as well as ſhort Necks and Legs, 


which are ſufficient for their purpoſes. But the Yeodeuck, 
Snipe, Curlew, and many other Birds, ſeek their Food 


deep in the Earth or Slime. Therefore they are provid- 


ed with a long Neck and Bill, and with theſe they dig 
and ſearch and want for nothing. "The Woodpecker, who 


lives in a quite different manner, is as differently formed. 


His Bill is very long, ſolid and ſtrong: his tongue is 


| ſharp, and extremely long; beſide which, it is armed 


with little points, and covered with Glue toward the 
Extremity, He has ſhort Legs, two Talons before, two 
behind, and all very crooked, All this Equipage ſuits his 


| manner of Living. His Food is Worms or Inſects, that 
live in the Heart of Branches of Trees, or under the 
Bark of old Wood, Frequently they are ſunk very deep, 


under the Bark of large Billets The Woodpecker 
| wants hooked Claws, to graſp theſe Branches; and a 


trong, and pointed Bill, to find out by darting it up and 


| down, what Parts of them are rotten. When he has 
| found out theſe, he with his Bill, fhatters the Bark and 


Wood. He then ſends forth a loud, whiſtling Cry, into 


| the Cavity, to alarm the Inſects and put them in motion. 


Next he darts in his Tongue, and by the ſmall points 
which riſe out of it, and the Glue that covers it, draws 
out whatever lodged there. SD 
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Tur Herc:, on the contrary, mounts aloft. His Legs 
and Thighs are very long, and bare of Feathers. He 
bas a great Length of Neck, and an enormous Bill, very 
ſharp and jagged at the End. What reaſon can be aſſign, 
ed for a Figure, which at firſt fight ſeems ſo extrayz. 
oant? He feeds on Frogs and ſmall Shell-fiſh, as well x 
other fiſh which he finds in fens, or bogs, or near the 
Shores of Rivers. He wants no Feathers on his thighs, 
to walk thro' Water and Slime; but he needs very 
long Legs, to run in the Water, along the Shores, bi. 
ther the Fiſhes reſort for their Food. A long Neck and 
Bill qualify him for purſuing and ſeizing his Prey a 
ſome diſtance : And the jaggs of his Bill enable himt 
hold the Fiſh, which would otherwiſe ſlide away. ln 
fine, his large Wings, which ſeem incommodious to: 
Bird of ſo ſmall a Body, are abſolutely needful for his 
making fo great Movements in the Air, and conveying 
ſuch Burdens to his Neſt, which is frequently two or 
three Leagues diſtant from the place where he fiſſies. 
Tux Imperfections therefore which we imagine ne 
diſcover, in this, (as in many other Animals,) in reality 
belong only to our own Underſtanding : And all or 
Cenſures of the Works of Nature, are in truth, only ſ 
many Indications of our own Ignorance. 

5. The Stomach (eſpecially of granivorous) Birds, i 
of a peculiar Structure. Firſt, there is a glandulous Re- 
ceptacle, wherein the Grains are kept for ſome ting. 
They are then received into another Stomach, conſiſting Wt 
of Two Muſcles, and a callous Membrane. One of Wt 
theſe moves obliquely downward, and the other .: 
ward. Hereby the Shell of the Grain is broke, aud! 
the Meal expreſſed and mixt with proper Juices. The 
Aliments thus prepared fall into the bottom of the Sio- ſv 
mach, where they are purged again from the Refa: WWF 
to which end that Part is a little raiſed, that the Con Wn 
may not paſs out too ſoon. There is alſo a Partition, Wl 
which divides what is already digeſted from the reli. 

As Birds have no Bladder, in the room of Urine, 1 
whitiſh Excrement is diſcharged from the Kidneys nt 
the Rectum. 
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He 6. Tux Generation of Birds is now well known, In 
ery WW the Ovary, placed between the Liver and the Backbone, 
27. great umber of Yolks are contained ; one of which 
12. WW when impregnated, paſſes thro' theOwvidu# into the Womb, 
ls; W where it receives the Vhite and the Shell, and remains 
the till it comes to its full Size. The Parent then Hroods 
bs, over it, 'till the Young being gradually formed, perfec- 
er | ted and quickened, burſts the Shell. 
n. Unver the Shell of an Egg lies the Common-Mem- 
aud brane, adhering clofely to it, except at the bigger End, 
ya WW vhere a little Space is left between them. This Mem- 
nt brane contains two Whites, each incloſed in its own 

n Membrane. In the middle of the Inner White is the 
to: Folk, incloſed likewiſe in a ſeparate Cover. The Out- 
diser White is Oval, the Inner Round, (as is the Volk) and 
vin i of a more viſcid Subſtance. 5 
0 0t Ar each End is a Chalaza, a white, denſe Body, con- 
. ſting of three little Globules, like Grains of Hail, (fo 
e ve the Word fipnifies) all joined together. Theſe ſerve 
ality WF both to knit ho ſeveral Membranes together, and to keep 
our the Liquors in their proper Places and Poſition. 
ly AzourT the middle of the ſmall End of the Volk, is 

a little yellowiſh Bladder, like a Vetch, called the 
's, ö i Cicarricula or Eye of the Egg. This contains an Hu- 
; Re. WWF mour, in and out of which the young Bird is generated. 
time. The White ſerves it for food, till it becomes big; then 
ting the Volk, and likewiſe after it is hatched, For even 
xe of then a good Part of the Volk is lodged in its Belly, as in 
r up. a ſtorehouſe, and being conveyed thence by the Iuteſtinal 
„and Duc into the Bowels, ſerves it inſtead of Milk. 

The Ax Egg, improperly ſo called, is that, of the whole 
Sto: whereof the Animal is formed. Such are the Eggs of 
fuſe: WW Flies, Proper Eggs, when excluded, need no exter- 
Conz nal Nutriment. Of proper Eggs, ſome are perfect, that 
I, have all the Parts above deſcribed, while in the Ovary 
jor Womb: Some imperfect, which have them not, till 
aſter they are excluded: As thoſe of Fiſhes, which aſ- 
fumea White in the Water. . 

Ax Egg not impregnated by the Male, will never 
Ibreed Young, but always putrify. One impregnated 
contains the Rudiments of the Bird, even before lncuba- 
, M 3 8 tion. 
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tion. By the Miſcroſcope we ſee the plain Carina 9. 
Spine"of it ſwimming in the middle of the Cicatricy; 
conſiſting of fine, white Threads, which Incubation ora 
dually perfects. | 
THe Air-Bag is very ſmall in a new-laid Egg, hy 
becomes larger, when the Egg is kept. The Yolk i; 
ſpecifically heavier than the White. Hence its ſmalle; 
End is always uppermoſt, in all Poſitions of the Egg. 
AFTER Incubation the Air-bag gradually extend; 
till near the Hatching, it takes up a Third of the Egg 
By Incubation the White becomes thinner and more ty: 
bid, eſpecially near the Air-bag, where it is firſt conſun. 
ed. Then it leſſens towards the ſharp End of the Egg, 
till nothing is left but a white, chalky Subſtance, Th: 
White of an Impregnated Egg 1s as ſweet all the time of 
Incubation as that of a new-laid Egg. They are only 
unimpregnated Eggs, vulgarly called ind. Eggs, which 
putrify and ftink. | | 
Tu Volk alſo remains freſh and uncorrupted, al 
the Time of the Incubation. It is depreſt in the midal, 
as the Chick grows, and is ſoon brought into a Form, no 
much unlike that of a Horſe-ſhoe, in the middle of which 
the Chick lies. ES 5 
Nor long before the Chiek is hatched, the whole 
Volk is taken into the Abdomen. | 
Taz Eye or Tread, in which the Chick lies 's 
ſoon inlarged by Incubation, and riſes to the upper Pat 
of the Egg. The Heart and Umbilical Veſſels, at 
ſome of the firſt Parts, which we are able to diitinguiſk, 
Tak Embryo is ſeen at firſt like a ſmall Worm, 
Then its Carina or Spine appears, with the large Proml 
nences that afterward ſhew themſelves, to be the Bra 
and Eyes. The other Bowels ſeem hanging from tia 
Spine. Then the Chaſm of the Mouth is diſcover 
The Extremities ſprout out. The Bowels are gradual 
coverd with the Teguments. At laſt the Beak, Nil 
and Feathers are ſeen. When all its Parts are forme 
the Chick is always found lying on its Side, with! 
Neck bent forward, the Head covered with the Up 
per Wing, and the Beak placed between the r 
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Tas Birds which-nouriſh their Young, have common» 
ly very few. On the contrary, thoſe whoſe Young feed 
themſetv+ when they firſt ſee the day, have ſometimes. 


| ejghte-n 07 twenty at a Brood. This Prudence could 


only fpri.g fem His, who regulates all Things to the 
belt advantage. Were thoſe who provide for their 
Young to have ſo numerous a Brood, both the Parents 
would be Slaves, and yer the Young. but ill accommodat- 
ed. Whereas the Mother, who only marches at their 
head, without nouriſhing them, can condatt Twenty as: 
well as Four. | = 

Bur when they firſt make their Appearance, what 
Care do the Parents take, till their young can ſubſiſt 
without them ? Of thoſe that feed their Youns, the Lin- 
net and the Nightingale then labour lice the reſt. Some- 
times one Parent goes in queſt of Proviſions, ſometimes 
the other, and. ſometimes both. They are up before 
the Sun. And the Food they have procured, they diſtri- 


bute with great equality, giving each a portion in its 


turn, before ever they feed one bird twice. | 
Anp this Tenderneſs for their Offspring is ſo flrong, 
as even to change their Natural Diſpoſition. Follow 
the Hen when ſhe is the Parent of a Family, and ſhe.is 
no longer the ſame Creature. She is no longer ravenous 
and infatiable. If ſhe finds but a grain of Corn or crumb. 
of Bread, ſhe never touches it herfelf, but calls her 
troop, by a note they well underſtand, and divides it a- 
mong them, She is no longer timorous, but at the head 
of her Young, will ſpring even at the ſtouteſt Dog. 
Wren the Turkey-hen appears at the head of her 
Young, ſhe ſometimes utters a mournful Cry, and they 


immediately run under buſhes, furz or whatever preſents 


itſelf, She looks upward, and repeats her Cry : which 
is occaſioned by her ſeeing a Bird of Prey, tho? fo diſtant, 
that he appears to Us, only as a dark point under the 
Clouds. But he no ſooner diſappears, than ſhe utters 
ano her Cry, which revives all her Brood. They run to 


her, flutter their wings, and ſhew all the Tokens of 


Joy. Now who apprizes her of an Enemy, that 
never yet committed any Act of Hoſtility in the Coun- 
ty? And how is ſhe able to diſcover him, when at ſo 

| | great. 
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great a diſtance ? How are her Family inſtructed, 9 
underſtand her different Cries, and regulate their Beha. 
viour accordingly ? What Wonders are theſe which att 
daily obvious to our view, tho' we treat them with ina. 
tention ? 
Warn almoſt all Birds produce their Young by Incy. 
bation, yet the Scripture gives us one Exception, 
The Oſtrich leaueth her eggs in the earth, and forgettel. 
that the foot may cruſt them—becauſe GOD hath depriuil 
her of wiſdom, neither hath he imparted to her under/lard. 
ing. Job. xxxix. 14 &c. In which words we may ob. 
ſerve, t. This anomalous Way of Incubation, by the 
Heat of the Sun, 2. The ſingular Care of the Creator, 
ſupplying the Parent's Want of Care, fo that the young 
are fed and bred up notwithſtanding, even in thole large 
and barrenDeſerts: 3. The Inſtinct of Irrational Animals, 
is expreſly aſcribed to Gop. She forgetrerh, becauſe 
GOD hath deprived her of wiſdom, and not imparted uni. 
Ber underſtanding + That underſtanding, that natural In- 
ſtint, which moſt other Creatures are endued with. 
7. Ax amazing degree of natural Inſtinct or Un- 

derſtanding, Gop has imparted to Birds of Paſay, 
They fly in Troops, often in the form of a Wedge, with 
the Point foremoſt. They ſteer their courſe thro? un. 
known Regions, without either Guide or Compaß. 
And they are peculiarly accommodated for their Flight, 
by the Structure of their Parts. 

Is the Act of Migration, it is highly remarkable, 

x. That they An (as the Scripture ſpeaks) heir appuin- 
zea Times, when to come, when to po. Appointed by 
whom ? Surely by the Great Creator, who has imprin- 
ted on their Nature an Inclination, at ſuch a Time to 
fly from a Place that would obſtruct their Generation, or 
not afford Food for them and their Young, and betake 
themſelves to another Place, which will afford all that is 
wanting. 
It i highly remarkable, 2. That they know whither 
to go, and which way to ſteer their Courſe ! That 
they ſhould be directed yearly to the ſame Place, per- 
haps to a little Iſland, as the Baſſe in Edinburgh-Frith 


How come Land- birds to venture over a vaſt Ocean, 
85 0! 
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of which they can ſee no End? And how do they ſteer 
„ u their Courſe aright to their ſeveral Quarters, which 
cha. before the Compaſs was invented, Man himſelf was 


an not able to do? They could not poſſibly ſee them at 


in. that diſtance. Or if they could, what ſhould teach or 
| perſuade them, That that Land is more proper for 
neu: their purpoſe than this? That Britain, for inſtance, 


ion. ſhould afford them better Accommodations, than 


eb Eye, than the Canaries, than Spain, or any other of 
vel WF the intermediate Places? E> | 
and- Bor it has been commonly ſuppoſed, that ſeveral 


ob. Birds are of this Number, becauſe they diſappear in 


the W Winter, which really are not: Cuckoos, for inſtance, 


tor, and Swallows : For neither of theſe ever croſs the 


ung Seas. Cuckoos lodge all the Winter in hollow Trees, 
ge or other warm and convenient Cavities. And Swal- 
s, loss have been found in vaſt Quantities, clung toge- 
ye WE ther in a Lump, like Swarms of Bees, but utterly 
ue WF cold and ſenſeleſs, even in Ponds that have been 
n. cleaned out, hanging under the Water. 

| 7. Tas largeſt of Birds is the Contur of Peru. The 
u. Body is as big as that of a Sheep. Its Wings extend- 
2%. ed are fiftcen or 16 Feet from point to point. It is 
t WF never ſeen in Foreſts, becauſe it would not have Room 


n- to fly, but frequents the Sea-ſhore and the banks of 
ls, | Rivers. Nature to allay their Fierceneſs has denied 
it, WF them the Talons given to Eagles, tho? they are of the 


Cagle-kind. However their beak is ſtrong enough 


© io tear off the Hide, and rip up the Bowels of an Ox. 
1 WHAT a bleſſing is it to Mankind, that there are 
but few (juſt enough to keep up the Species) of this 
* Monſter in the feathered Creation! And into what can 


we reſolve this, but the wiſe and over-ruling Care of 
an adorable Providence ? 


| of the moſt beautiful, lively Colours of any. It flies 
very ſwiftly, and in flying makes aNoiſe like the Hum- 
| ming Bee. It can ſuſtain itſelf a long time on the 
Wing, and in that poſture, thruſts its little Beak into 
| the Flowers, the Juices of which it ſucks and feeds 

on. As it has no Food but this, there is no Keeping 
it alive, but all die that are taken, TnEx 


Tae ſmalleſt of all birds is the Humming-bird, but 
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Tuev are naturally very pus but when they 
neſtle they are very fierce, and will chaſe the largeſ 
Birds that come near their Neſts. This they can es. 
fily do as their ſwift Flight enables them, to attack 
their Adverſary in any Part, and yet fly on, but they 
generally attack the Eyes, and other tender Part, 

hey fly to and fro, backward and forward, in an in. 
flant, often with their Bodies perpendicular. And 
frequently ſo ſwift that you cannot obſerve them, 
nor know what Courſe they take, but by the noiſe 
they make in cutting the Air. 

'THEeir Egg is of the ſize of a Pea. They make 
their Neſt chiefly of Cotton, or the Down of Plant; 
intermixt with a few hairs, and a little fine Moſs. And 
theſe they commonly faſten to the branch of an Orange 
or Lemon-tree, where they. are well covered by the 
foliage, and the larger Branches. 

TRE Indians make Pictures with the Feathers of 
theſe Birds, which are ſo brightly coloured, as to vie 
with the fineft Paint, and ſo thin, that they look like 
Colours on Canvas. : 5 

THe Stork is a Bird of Paſſage, and goes away to- 
ward Winter to the Southern Countries. It has 2 
very long Beak, and long red Legs. It feeds on Ser. 
pents, Frogs and Inſects. As it ſeeks for theſe in 
watry Places Nature has provided at with long Legs, 
And as it flies to the Neſt with its Prey, its Bill 1s 
ftrong and jagged, to hold faſt what it has taken, 
She likewiſe digs with her Bill into the Earth for Snakes 
or Adders, which the carries to her Young. Moſt of 
her Feathers are white. She lays but four Eggs, and 
Ats for thirty Days. 

Bur what renders this Bird moſt remarkable is, its 
Ready Love to its Parents. It never forſakes then 
when they are old, but tenderly feeds and defends 
them, as long as they live. 

Taz fellowing Adventure of a tame Stork ſome 
Years ago in the Univerſity of Tubingen, ſeems to ſhev 
a degree of underſtanding, which one would ſcarce er- 
pect in the Brute-Creation. This Bird lived quietly in 
the Court Yard, till Count Victor Gravenits, my 
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stodent there, ſhot at a Stork's Neſt, e to the 
College, and probably wounded the Stork then in it. 
This happened in Autumn, Wen foreign Storks uiually 
es. eve Germany, The next Spring a Stork was obſerved 
ck on the Root of the College, which after a time came 


they down to the upper Galicry, the next day, ſomething 
art. bwer, and at laſt, by degrres, quite into the Court. 
* The tame Stork went to meet him with a ſoft chearful 
nd Note, when the other fell upon him with the utmoſt 
a Fury. The Spectators drove him away ; but he came 


gain the next day, and during the whole Summer, 
hs there were continually Skirmiſhes between them. The 
Spring following, inſtead of one Stork, came four, and 


101 attacked him all at once. A ſurprizing Event followed. 
noe All the Turkies, Ducks and Geeſe, that were brought 
© up in the Court, ran together, and formed a kind of 
[Rampart round him, againſt ſo unequal a Combat. 
ar! 76s ſecured him for the preſent. But in the beginning 
vie tbe third Spring, above twenty Storks _ alght- 
like Ned in the Court and before the poor Storks Life-guards 
could form themſelves, or the People come to his Aſſiſ- 
to. Nince, they left him dead on the Spot: Which none 


a oould impute to any thing but the Shot fired by Count 
Vir at the ſtrange Stork's Neſt. 7 


* Taz Pelican ſomewhat reſembles a Swan. The Body 
. is as large, the Neck nearly as long, the Legs are ſhort, 


Ps ind the feet are black, broad and webbed in the ſame 
manner. It is alſo of a whitiſh Colour, only the tips of 
ſome of its Feathers are black It is much in the Waters, 
lt has a moſt horrid Voice, like that of a man grievouſly 
lamenting. | | 

| Irs Beak is above a foot in length, and the point is 
very ſharp. The upper Part is formed as in other Birds; 
but the Lower is unlike every thing in Nature. It is 
made of two long, flat Ribs, with a tough Membrane 
connected to One and the other. This reaches alſo to the 
Jo Throat, and is very broad and looſe, ſo that it can con- 
bew din a vaſt Quantity oi Proviſion. 
Ir frequents both freſh and ſalt Waters, and feeds on 
Fiſh, Yet its favourite Reſidence is in wild, remote Fo- 
beſts, where it may remain undiſturbed ; and it eaſily flies, 
having 
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having ſtrong Wings, backward and forward. Here 
builds ana breeds its Voung: And hence it is ſtiled “ The 
Pelican of the Wilderveſs.“ Hither ſhe is to bring food 
fora numerous Brood ; and for this End the Bag at her 
Throat is provided. In this ſhe ſtores what ſhe hay 
caught and flying away to her Nell, feeds her Young 
out of her Storehouſę. And hence aroſe the Tale, ſo com. 
monly believed, of her feeding them witii: her ohn 
Biood. | 

In the Year 1745 a Pelican brought from the Care of 
Good Hope, was ſhewn in London. The Pouch at iu 
throat was fo large, that the Keeper put his Head into i. 

THrarT which in Iceland they call the Down: bird, i 
very remarkable. It is a Species of Duck, but covered 
with fine, foft, downy Feathers. The Drake is full a 
large as a Gooſe, but the Duck conſiderably ſmaller, 
They abound all over Iceland, but particularly the Welt 
ern Part, on account of the Iſlands off the coaſt, where 
chiefly they build their Neſts. They build them with 
the Down they pull from their breaſt: They lay 
four green Eggs, as large as a Gooſe. The Inhabitants 
then take away both the Eggs and the Neſt. * The Ducks 

o to work again, pull more Down from their Breaſts, 
and lay four Eggs more, which are again taken away by 
the Inhabitants. This does not however diſcourage the 
Duck. She builds a third Neft, and lays four more 
Eggs: But the Drake is now obliged to Supply the 
Down, the Duck having none left, They now let het 
hatch her Young : for it they diſturb her the third time, 
the builds no more that Year, nor ever returns to the 
ſame place. When the Young have left the Neſt, they 
take it a third time, and ſo have two ſets of Eggs, and 
three Parcels of Down from the ſame Neft. 

THE Bai ſeems a Medium between Bird and Beal. 
But it comes nearer to the Latter. They lay themſelves 
up and ſleep for the Winter.- Months, in the dryeſt Pans 
of Caves. There fixing their Jalons in the Roof, they 
cover their Bodies with their Wings, and hang perpet- 
dicularly in great Numbers, but io as not to touch eich 
other. ; | | | | 


8. I HAvE now only to add a few Reflections, | ; 
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Axv, 1. That Birds ſhould all lay Eggs, and not 
bring forth live Young, is a clear Argument of Divine 
Providence, deſigning their Preſervation thereby. For if 


they had been Viviparous, had they brought any num- 
her at a time, the Burden of their Womb muſt have been 


ſs great and heavy, that their Wings would have failed, 


and they become an eaſy Prey to their Enemies. And 


had they borne but one at a time, they would have been 


bearing all the year. 

2. SINCE it would have been many ways inconvenient 
to Birds to give ſuck, and yet inconvenient, if not deſtruc- 
tire lo the new-born Chick, to paſs ſuddenly from liquid 
to hard Food, before the Stomach was ſtrengthened and 
able to digeſt it, and before the Bird was accuſtomed to 
uſe its Bill and gather it up, which it does at firſt very 
ſowly and imperfectly: Therefore Nature has provided 
in every Egg a large Volk, which ſerves the Chicken a 
conſiderable time inſtead of Milk. Meantime it feeds by 
the Mouth a little at a time, and that more and more,. 
ill the Stomach is ſtrengthened to digeſt it. | 

z. BiR Ds that feed their Young in the Neſt, tho' they 
bring but one Morſel at a time, and have perhaps Seven or 


Eight, which all at once, with equal Greedineſs, hold 


up their Heads and gape ; yet never miſtake, never omit 
One, but feed them all by turns. 


4. Tuo' Birds cannot number, yet are they able to 


dilinguiſn many from few. And when they have laid 
a3 many Eggs as they can cover, they give over, and 
begin to fir, Yet they are not determined to ſuch a 


number : they can go on and lay more at their pleaſure. 


Hens, for inſtance, if you let their Eggs alone, lay four- 
teen or 15, and give over. But if you withdraw their 
Legs daily, they will go on, to lay five times that num- 
ber. This holds not only in Domeſtic Birds, but alſo in 
the Wild. A Swallow, when her Eggs were withdrawn 
daily, proceeded to lay Nineteen. 

5. IT is remarkable, that Birds, and ſuch other ovi- 
parous Creatures as are long-lived, have Eggs enough 
conceived in them at firſt, to ſerve laying for many 
Years, allowing ſuch a proportion for every Year, as 


will ſuffice for one or two Incubations, Whereas InſeRs, 
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which are to breed but once, lay all their Eggs at once 
be they ever ſo many. | DE: 
6. How exceeding ſpeedy is the Growth of Birds thy 
are fed by the Old ones in the Neſt! Moſt of them come 
to near their full Bignefs, within the ſhort term of a Fort. 
night: An admirable Proviſion, that they may not lie 
long, in that helpleſs Condition, expoſed to theRavinef 
any Vermin, and utterly unable to ſhift for themſelves. 
War amazing Care do the Parents take, for the 
hatching and rearing of their Young ? Firſt they ſeek out 
a ſecret and quiet place, where they may be undiſturbed 
in their Incubation. Then they make their Neſts, every 
one after his kind, that their Eggs and Young may he 
ſoft and warm: And thoſe ſo elegant and artificial, a 
no Art of Man can imitate. | 
« I HAveE ſeen, ſays Mr. Ray, the Neſts of an Indian 
Bird, compoſed of the Fibres of ſome Roots curiouſly 


platted together, which they hang on the End of the 
Twigs of Trees over the Water, to ſecure their Egg 


from Apes, Monkeys and other Beaſts.” After they 
have laid their Eggs, how diligently do they ſit upon 
them, ſcarce giving themſelves time to go off, to pet 
them Meat? When the Young are hatched, how dll. 
gently do they brood over them, leſt the Cold ſhould 
Hurt them? All the while labouring hard to get them 
Food, and almoſt ſtarving themſelves, leſt they ſhould 
want. Moreover, with what Courage are they inſpired, 
O as to venture their own Lives in defence of them! 
The moſt timorous, as Hens and Geeſe, daring thei 
even to fly in the face of a Man, Ard all theſe pains 
are beſtowed upon thoſe that will render them no thanks 
for it! And they are beſtowed juſt ſo long as is neceſſary. 
For when the Young is able to ſhift for itſelf, the Old 
retains no ſuch Affection for it, but will beat it indiffer- 
ently with others. + | 

8. Ir is another Proof of a ſuperintending Providence, 
that all Animals are produced, at the moſt convenient 
time of the Year, juſt when there is Food and Entertain- 
ment ready for them. So Lambs, Kids and many othet 
living Creatures, are brought into the World in the Spring 
when tender Graſs and nutritive Plants are provided for 


their Food. The like may be obſcrved concerning Silk 
| worms, 


D. e. $o 


* 7. J 


worms, whoſe Eggs are hatched juſt when the Leaves of the 
Mulberry-tree appear: The Aliment being ſoft and tender, 
while the Worms themſelves are ſo, and growing more 
long and ſubſtantial, as the Inſects increaſe in Bulk and 
Vigour. | 
4 A $T1LL farther Proof hereof we have in the va- 
nous Inſtincts of Animals, directed to Ends which they 
kiow not, As 1. All Creatures know how to defend 
themſelves, and offend their Enemies. All know what 
del BY geir natural Weapons are, and how to make uſe of them. 
11 A Boar knows the Uſe of his Tuſhes, a Horſe of his 
J Hoof, a Cock of his Spurs, a Bee of her Sting. Yea 
* WM: Calf win make a Puſh with his Head, even before any 
F Horns appear, 2. Thoſe Creatures which have not 
y yy frength to fight, are uſually ſwift of foot or wing, and 
Pr ate naturally inclined to make uſe of that Swiftneſs, 
b * WH ind fave themſelves by Flight. 3. Every Creature knows 
175 and ſhyas its natural Enemy, as a Lamb does the Wolf, 
Mad partridge or Poultry, Birds of Prey. And they 
8 make uſe of a peculiar Note, to warn their Young of 
5" WY their Approach, who thereupon immediately run to 
ont beiter. 4. As ſoon as ever it is brought forth, every 
ben Animal Knows its Food. Such as are nouriſhed with 
wy Milk immediately find their way to the Paps and ſuck 
6d, Whereas thoſe which are deſigned for other Nouriſhment* 
derer make any ſuchAttempt. 5. Birds that are fin-toed, 
or whole-footed are naturally directed to go into the Wa- 
ins rr, So Ducklings, tho? hatched and led by a Hen if 
ſhe brings them to the brink of a River or Pond, preſently 
leave her and go in, tho? they never ſaw any ſuch thing 
before; and tho? the Hen clucks and calls, and does all 
or, le can to keep them out. 6. Birds of the ſame kind 
make their Neſts of the ſame Materials, laid in the ſame 
Order, and exactly of the ſame Figure, fo that by the 
ben 50 of the Neſt one may certainly know what Bird it 
belongs to. And this, tho? living in diſtant Countries, 
and tho” they never ſaw any Neſt made; that is, altho' 
ing they were taken out of the Neſt and brought up by hand. 
Nor were any of the ſame kind ever known to make a 
i. <\5crent Net, either for — or Faſhion, r 
| 2 
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I wovrD add a little farther Improvement of ſome 
Particulars mentioned before. | 

Wnar Maſter has taught Birds, that they have any 
need of Mes? Who has warned them, to prepare them 
in time, and not to ſuffer themſelves, to be prevented 
Neceflity ? Who hath ſhewn them how to build? What 


Mathematician has given the Figure of them? What Ar. 


chitect has taught them to chuſe a firm Place, and to 
build on a folid Foundation? What tender Mother haz 
adviſed them to cover the bottom with a ſoft and delicate 
Subſtance, ſuch as Cotton or Down, and when theſe fail, 
who has ſuggeſted to them that ingenious Charity, to 
pluck off as many Feathers from their own Breaſt, az 
will prepare a ſoft Cradle for their young. | 

Acain, What Wiſdom has pointed out to each Kind 
a peculiar Manner of building ? Who has commanded the 
Swallow, to inſtance in One, to draw near to Man, and 
make choice of his Houſe for the Building her Neſt, with- 


in his view, without Fear of his knowing it, but ſeeming 


rather to invite him, to a Conſideration of her Labour? 
Nor does ſhe build like other Birds, with bits of Sticks 
and Stubble, but employs Cement and Mortar : And 
that in ſo firm a manner, that it requires ſome Pains 
to demoliſh her Work. And yet in all this, it has no 
other Inſtrument to make uſe of but a little Beak ! 

YET again. Who has made the Birds comprehend 
that they muſt hatch their Eggs by fitting upon them? 
That this Neceſſity is indiſpenſable : that the Fathe and 
Mother could not leave them at the ſame time ; and that 
if One went abroad to ſeek for Food, the Other myſt 


wait till it returns? Who has told them the preciſe num- 


ber of Days, this painful Diligence is to Coſt ? Who has 
taught them, to aſſiſt the Yourg in coming out of the Egg, 
by breaking the Shell for them? Yea, and advertiſed 
them of the very Moment, before which they never come: 

Wno has taught ſeveral of the Birds that marvellous 
Induſtry, of retaining Food or Water in their Gullet, 
without ſwallowing either, and preſerving them for thar 
Young, to whom this Preparation ſerves inſtead of 


Milk ? 
' E 


Fl 


me Is it for the Birds, O Lox p, who have no Knowledge 1 


thereof, that thou haſt joined together ſo many Miracles? 
ny sit for the Men who give no Attention to them? Is it 
em W for thoſe who admire them, without thinking of Thee? 
by W Rather is it not thy Deſign, by all theſe Wonders, to - ww 
nat call us to Thyſelf? To make us ſenſible of thy Wiſdom, 2" 
u. and fill us with Confidence in thy Bounty, who watcheft 60 


to p carefully over thoſe inconſiderable Creatures, two of 1 
das which are feli for a farihing ? I 1" 
ate Bur paſs we from theInſtuſtry of Birds, to harken for 1 
ul, W 2 moment to their Muſick: the firſt Song of thankſgiv- 1 
o ing which was offered on Earth, before Man was formed. 8 
a WF All their Sounds are different, but all harmonious, and ml: 
1 al together compoſe a Choir which we cannot imitate. 1 
ind WF One Voice however more ſtrong and melodious ] diſtin- BY 
the WF goim above the reſt. On inquiry I find it comes from ' 
nd WF very ſmall Bird. This leads me to conſider the reft of Wh 
th. WF the Singing Birds. They likewiſe are all ſmall: The 11 
ng Wy preat ones having an harſh and diſagreeable Voice. Wl 
ur? duch an amends is made to theſe weak, little Creatures, Will 
ks WF for their Defect of Strength! | | | 
nd SOME of theſe little Birds are extremely beautiful, nor = 
ins em any thing be more rich or variegated than their Fea- 1 2 
no ters. But it muſt be owned, that all Ornament muſt 7 Wo 

die place to the Finery of the Peacock; upon which 1 
nd Gop has plentifully beftowed all the Riches which ſet off 1 


m: the reſt, and lav iſned upon it with Gold and Azure, all 
nd Wl the Shades of every other Colour. This Bird ſcems ſen- 
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iat i fble of its Advantage, and looks as it it deſigned to diſ- 1 

ut if play all its Beauties to our eyes, when it Stalks along, EY 
m. Wy ind expands that fplendid Circumference, which lets 9 
FD them all in open view. | | 4. 
25 Bur this pompous Bird has of all others that are kept 1 


led WF tome, the moſt diſagreeable Cry, and is a Proof, that 
1c: WF there may be a ſhining Outſide, when there is little Sub- 
dus fiance within. EE. 
Fl Ix examining the Feathers of the reſt, I find one more 
er Circamſtance very obfervable. The Feathers of Swans 
nd other Water-fowl, are proof againſt the Water. 
ind accordingly they continue dry, tho? the Creature 
ls {vim or dive ever ſo long. Ard yet neither our Eyes 
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nor all our Art can diſcover, wherein they differ from 
others, | a 
I x now not how to conclude this Chapter, without 
adding a few more Reflections. 3 | 
ALL the Univerſe is repleniſhed with Life: and every 
Part of it, with its proper Animals. But would one ex. 
pect to ſee them in the Air? Nothing ſeems more Naty. 
ral to our Eyes: but nothing is more aſtoniſhing to our 
Reaſon, The Fact is certain, and yet might ſeem to 
be altogether impoſſible. A Bird in flight, is a Mat 
raiſed aloft, in ſpite of the Gravity of the Air, and the 
Tendency of all Bodies to the Earth. This Maſs is rail. 
ed, not by any foreign Force, but by a movement ſuited 
to the purpoſe of the Creature, and which ſuſtains it in 
the Air, for a conſiderable time, with a peaceful 
Vigour. _— —_ 
AGain. In the whole Kingdom of Birds, none hare 
more than Two Wings, and yet they all fly in a differ- 
ent manner. Some launch away by repeated Springs; 
others glide thro? the Air with an even Motion. Theſe 
always ſkim over the Earth; thoſe ſoar up to. the Clouds, 
Some know to diverſify their Flight, by a freight, obli 
que or circular motion: To ſuſpend their Bodies, and 
continue motionleſs in an Element lighter than them- 
ſelves : After this, to ſtart into an horizontal Motion, 
and then dart either to the right or left, whee! into 
a contrary tract, remount, and then precipitate them: 
ſelves like a deſcending Stone: In a word, they trat- 
ſport themſelves, without oppoſition, or hazard, where 
ever their Neceſſities or Pleaſures call them. 
Tu Structure of their Neſts, the Care with which 
they attend their Eggs, the Mechaniſm of the Egg it 
ſelf, and the Birth and Education of their young, tt 
equally aſtoniſhing. See the perfect Similitude thit 
appears in all the Neſts of Birds of the ſame Species, tk 
conſtant Difference between the Neſts of one Speck 
and another ! Togetber with the Neatneſs and Precaut 
ens which all of them obſerve. One Species builds! 
Neſt on the top of Trees; another on the Ground, ul 
der a Canopy of Graſs : But always with a Shelter 
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leaves, down which the Rain ſlides, without entering 
the Opening, which lies concealed below. The out- 
yard Part of the Neſt is made of ſolid Materials, Thorns, 
Reeds, Clay, or compact Maſs: The inner of. ſofter 
Meterials, cloſely interwoven, ſo as to keep out both 
Winds and Inſects. But each Species have a peculiar 
Taſte. When the Building is compleated, ſome hang 
the Inſide with a Tapeſtry of Feathers, or - quilt it with 
Wool or Silk. | „ 5 
How amiably does this diſplay the Wiſdom of Him 
vho furniſhed Man with Reaſon, which extends to every 
thing around him, and inſpired Animals with an imitati- 


on of it, limited indeed to a few points, but admirable 


in that limitation? For who informed the Bird, that ſhe 


ſhoald lay Eggs, and want a Neſt to lodge and nouriſh _ 


them with genial Heat ? That this Heat would not be 
concentered round the Eggs, if the Neſt were too large? 
And that were it ſmaller, it would not be capable of 
containing all the Young ? Who has taught her not to 


miſcalcalate the Time, or lay her Eggs, before ſhe has 
compleated her Neit ? h | | 


Tu fame Wiſdom will more fully appear, if we ob- 


ſerve what the Egg contains, with the manner how the 
young is there formed, and how it iſſues from itsConfine- 


ment. | | | 13 
Tae Volk lies in the Heart of the Egg, incloſed in 
the Firſt Membrane, which is ſurrounded by the Second. 
Near the Center of the Egg are the Ligaments that ſuſ- 
tain the Volk, which is contained in a peculiar Mem- 
brane. - A ſecond Membrane incloſes the firſt White ; 
a third and fourth encompaſſes the whole, The Shell is 
formed laſt of all, out of the Salts evacuated from all 
the Humours of the Body, which the Heat gradually 
fixes and conſolidates, to ſerve a double purpoſe, firſt 
that it may be excluded without cruſhing the Contents; 
Secondly, to defend the tender Young, till it is through- 
ly formed, and ready to forſake the Egg. : 
UN DER the Membrane which ſurrounds the Volk, is 


a white Speck, which is the ſeed of the Chick, in Mini- 


ature, If the ſmalleſt portion of the vital Spirit be infu- 


ſed into it from the Male, by a proceſs of which we have 
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no idea, in the inſtant the Chick receives Life, and the 


whole Subſtance is in motion. If it is not infuſed, the 
Egg may indeed be laid, bur it never comes to a living 
Creature. | 

Tae Pulſation of the Heart bears fome analopy to the 
Pendulum of a Clock, from whoſe Vibrations the whoſe 
Machine derives all its Motions. The moment the 
Heart begins to beat, the Animal is alive, and receive, 
by the umbilic Du, the nouriſhment which it tranſmit; 


to the other Veſſels, whoſe Branches diflribute it to the 


whole Body. All thoſe little Canals, which were fx 
betore, are now ſwelled and inlarged. The whole Sub. 


ſtance imbibes a proper Aliment, and the Chick begins 
to gr A | TE 5 


Fer this Situation of the Speck out of which it is form. 


ed, one Circumſtance is highly remarkable. This minute 


Particle which is lodged on the Film that includes the 
'Yolk, is always near the Center of the Egg, and to- 


ward the Body of the Dam, in order to be 1mprepnated 
with a neceffary Warmth. But in how admirable a man- 


ner is this effected? The Volk is ſuſtained by two Lig 


ments, which faſten it on each ſide to the common Mem- 


| brane, that is glued on the Shell. A Line drawn from 


one Ligament to the other, would not paſs thro' the 
middle of the Volk, but above the Center, and cut the 
Volk into two unequal Parts, ſo that the ſmaller Part, 


which contains the Seed, is of neceſſity raifed toward the 
Belly of Birds that fit : The other Part as neceffarily 


ſubſides, ſo that lei the Egg turn as it will, the Young 


receives no Hurt, but ſtill enjoys a Warmth, that puts 


all about it in motion. $9 it feeds at eaſe, firſt on the 


White, which is more thin and delicate, and afterwards 


on the Volk, which affords a more ſubſtantial Nourik- 


ment. When his Bill is hardened, and he grows uneaſy 


at his Confinement, he pecks and breaks the Shell 


and iſſues out, fully repleniſhed wita the Volk, which 
nour iſhes him a little longer, till he is ſtrong enough to 


raiſe himſelf upon his feet, and can march about to look 
for Proviſions. 7 9013: 87 Boar | 
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Of Fiſhes. © 
1, Of Fiſhes : their Confor- I 6. Of Shell-fþ: ; 
4 „ N | 7. 97 the 4 of 
2, Their Brain — | Fiſb . | . : 4 
. Organs of Senſe © | 8. Of /ome particular Sorts 
, Gills or Lungs: | e 5 8 8 
5 Heart. 2. Tg: Some General RefleAions. 


1, TME Variety of Fiſhes is abundantly greater than 
| even that of Birds. 'A world of Wiſdom ap- 
rs in the Structure of them, and their conformation 

to the Element they are to reſide in. Their Bodies are 

either thin, or long and ſlender, for their more. eaſy 
ſvimming and dividing the Water. They are cloathed 
futable' toi their reſpective Cireumſtances, the Dangers, 
they are expoſed to, and the Motions they are to per- 
frm. The Center of Gravity is placed, in the fitteſt 

Part of the Body, which is ſmooth, ſharper before and 

tapered off, in order to make its Way the more commo- 

tiouſly, They have Fins made of griſly Spokes, firmly 
connected by Membranes, which they are able to con- 
tract or dilate, like a Woman's Fan. Theſe are furniſh 


ed with Muſcles for Motion; but their chief uſe, is to 


balance and keep the Body upright; as appears, in 
that when they are cut off it wavers to and fro. Their 
Ar. bladder, which they can either dilate and fill with 
Air, or contract and empty at their will, enables them 
triſe or ſink, or ſuſtain themſelves at any Height in the 
Water at their pleaſure. The great Strength by which 


they dart themſelves forward, like an Arrow out of a 


bow, lies in their Tails; their Fins meantime, leſt they 


[ſhould retard their Motion, being held cloſe to their 


bodies. And therefore almoſt all the Muſcular Fleſh 
they have, is beſtowed upon the Tail and Back. Their 
Eyes are peculiarly formed to correſpond with all the 
Convergencies and Divergencies of Rays, which the 
Variations of the watry Medium, and the Reflections 


hercof may occaſion. 2. Ir 
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2. Ir is obſervable in all, That tho? their Heads ate MI" 
much larger in proportion to their Bodies, yet their 

Brain, is conſiderably leſs, than that of other Animals, Ml © 

It conſiſts of only two ſmall Ventricles, placed in the MI" 

Forepart of the Head. 

3. Tugix Organs of Senſe do not much differ from i 
thoſe of other Animals. But in their Eyes this is pecu. Ml © 
liar, That they are quite Spherical, and that the Opti Ml * 
Nerves in coming from the Brain, croſs each other; {MW 
Whereas in other Animals, they incline a little to each ! 
other, but do not meet..*. It was formerly believed, 
they did not Hear at all. But from later Experiments, a 
therg is reaſon to believe, that ſeveral Species of then IM" 

o hear, tho” but in a low Degree, Over the two Holes {Ml © 
in their Head which ſerve for Selling, a fine Membrane ! 
is ſpread, by which means they can open and ſhut them : 
at pleaſure ; a Contrivance highly neceflary for Creatuics 
that Jive in the Water... 
4. SOME, Fiſhes have Lungs... But in the greater Put 
the place of them is ſupplied by Gill. As we take it 
and throw out the Air by our Lungs, fo they take i 
the Air, mixt with the Water by their Mouth, and 
throw it out by their Gills, | ; 

THERE 1s always much Air incloſed in Water. This 
the Gills ſeparate from it, and preſent to the Blood, 2 
it is preſented in the Lungs of other Animals. Each 
Gill contains a great number of bony Laminæ, conſilling 
of. an infinity of bony Fibres, that ſuſtain the in- 
numerable Ramikcations of the Veins and Arterics, 
which preſent the Blood extremely ſubdivided, and as 
were, each Globule by itſelf to the Water: Between theſe 
Laminæ, thro' the whole Contexture of the Gills, are 
an infinity of very narrow Paſſages, which receive 
divide the Water taken in by the Mouth, into minute 
Particles, Then the Air, its Priſon- doors being in r 
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1 A protuberant Eye would have been inconvenient for Fiſhes, h 
| hindering their Motion in fo denſe a Medium. And their continu- 
ally bruſhing thro' the Water, would have been apt to wear that 
Eyes. Therefore their Cornea is flat. But To make amends for Wil © 
this, and for the Refraction of Water, different from that of Al, He 
the wiſe Creator has made their Chryſtalline Spherical, which in 
owner Animals is more flat, | 


C 0885 © 


meaſure opened, eſcapes and joins the Blood of all the 


litle Arteries. | | 

Tak Gills have an alternate Motion of Dilatation and 
Compreſion. When they dilate, ihe Water is taken in; 
when they contract, it is driven out. It ſeems, that in 
he Infant of Contraction, the Air expreſt from the Wa- 
ter is forced into the Blood-veſſels. It is the ſame, as to 
dur Lungs. The Air enters them at the Time of Inſpi- 
zation, but is received into the Blood at the time of Ex. 
pation only. So that the Water which is taken in by 
the Mouth of Fiſhes, when ſtript of its Air, is carried off 
by the Gills. Meantime the Air which thus gained, is 
duributed firſt to thoſe fine Ramifications of the Arteries, 
which are expanded upon the Gill throughout, and then 
o the Veins inoſculated therewith. And Fiſhies can no 
more live without a conftant Supply of this, than Land- 
Animals can. | f 

Taz Gills in all Fiſhes are Eight, Four on each fide. 
The lower Gill is always ſmaller than the ret. The 
ther three on each ſide are gradually larger to the top- 
ce, which is always the largeſt. Each of theſe is form- 
ed of a bony Subſtance, bent into the Shape either of 
1 Semicircle, or a Bow. On the convex Side of this, 
there is a ſort of Plumes or Leaves, each of which con- 
its of a double Row of bony Lamellæ, formed like fo 
many Sickles, and fixt to the convex Side of the Bow by 
means of the Membrane wherewith it is covered. 

Tazs: Lamellæ have one Part convex, the other 
concave. The convex fide is covered with numerous 
Hairs. The Concave Part of each Lamella is applied to 
the convex Part of the next oppoſite Lamella. Every 
Lamella is inveſted with a fine Membrane, which receives 
the Ramifications of the Blood veſſels. - Every Gill has 
an Artery, a Vein and a Nerve. The Gills receive the 
Blood which is thrown from the Heart into the Aorta, 
and derive it to the utmoſt Parts of the Lamellæ, from 
3 it returns by Veins which diſtribute it throughout 

e Body. „„ 

5. IN mod Piſtes the Heart is like that in other Animals. 
But in ſome it has only one Ventricie ; which neceſfarily 
occalions a Difference in the manner, wherein the Blood 


eitculates. In ſome alſo the Blood is not red but 
Rs | Clear 
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cheer and tranſparent, In others, eſpecially Shelf. x9, 
beſides the Arteries and Veins, there are open Tobi 
which convey the Water to the fartheſt Part of them: 
Probably that they may find no Want of Water, when 
they continue ſome time on ſhore. se x 
6. IT has long been fuppoſed that all Shells, ag wel 
as the Animals in them, aroſe wholly from the Egg. By 
it is now found by various Experiments, That the Shell; 
of Snails (and probably of all other Animals) are formed 
of a Matter which perſpires from their Bodies, and then 
condenſes, round them. 45 
Ts certain, all Animals perſpire and are encompaf 
with an Atmoſphere which exhales from them. Snails 
have nothing peculiar in this reſpect; unleſs that their 
Atmeſphere condenſes: and hardens about them, and 
ſorms a viſible Cover for the Body, while that of other 
Animals evaporates. This Difference may ariſe from 
the different Subſtance perſpired, that from Snails being 
viſcous and ſtony. This is no Suppoſition, but a Mat- 
ter of Fact, proved by numerous Experiments. 
Taro? therefore'the Shell ſerves for an univerſal Bone, 
yet it does not grow like other Bones, by a Juice circu- 
lating within itſelf, but by an external Addition of 
Parts. laid over one another. | 4 . 
Bur the Re-production of the Shells of ſome Fiſh, yes, 
and of the Parts contained therein, is far more ſtrange 
and unaccountable, than their Firſt Production. This is 
particularly obſerved in Crabs and Lobſters. Lobſter; 
caſt their Shell yearly, ſometime after Midſummer. In 
the room of the old, a new, thin Shell is immediately 
prepared by Nature, which in leſs than Eight Days, ac- 
quires almoſt the ſame Degree of Hardneſs as the other. 
| Tax Legs of a Lobſter conſiſt of five Articulations, 
When any of theſe Legs break, which frequently hap- 
ens, the Fracture is always near the Fourth Joint, and 
what they loſe: is preciſely re- produced in ſome time 
after: Four joints ſhooting out, the firlt whereof has 
two Claws, as before. | . | 
Ir a Leg be broken of purpoſely at the fourth or fifth 
Joint, it is conſtantiy re- produced: But very rarely, if 
at the firſt, ſecond. or third Joint. What is ſtill more 
ſurprizing is, That upon viſiting the Lobſter, which was 
maimed 


E v7 } 


ſhy aimed in theſe barren Articulations, at the end of two. 


bes, or three days, all the other Joints are found broken off 


n: ache Fourth, which he has undoubtedly done himſelf. 


en WY Tur Part re- produced is perfectly like that broke off, 
aud in a certain time grows equal to it. Hence it is, 


Part thus re- produced is broken off, there is a ſecond 
med ge. production. The Summer, Which is the only Time 


: ben when Lobſters eat, is the moſt favourable Time for this. 


ri then performed in four or five days; Otherwiſe it 
pal takes eight or nine Months. 


in Tx common Crab-fiſh has its abode from twenty to 
er Wforty Fathom Water. They herd together in diſtin&t 
_ Tribes, and have their ſeparate Haunts for feeding and 
4 reding, and will not aſſociate with their Neighbours. 
"OM WThis has been tried, by marking a Crab, carrying it 
„s o or three Miles, and leaving it among other Crabs. 


been caught in its old Abode. 

Tars Creature too can break off its own Limbs. If 
ken it is laid on it back, one of the outer Joints of a 
mall Leg be bruiſed, he ſhews uneaſineſs, by moving it 
about. Afterward he holds it quite ſill, in a direct and 
ratural Poſition, without touching any Part of the Body, 
pr ofthe other Legs with it. Then on a ſudden with a 


2 gentle Crack, the wounded Part of the Leg drops off. 
Tn an Hole be pierced in the Great Leg, the Effect will 
<1 be the ſame; and the large Limb is thrown off in the ſame 
I Wenner, only with greater Violence. A Mucus then 
- verfpreads the Wound, which preſently. tops the Bleed- 
55s, Ws; and a ſmall Leg is by degrees produced, which 
= radually attains the ſize of the former. Nature has gi- 
0 4. this ſingular Power to theſe Creatures, for the Pre- 
me Nation of their Lives in their frequent Quarrels. In 
A teſe, one Crab lays hold of the Claw of another, and 
uſhes it in ſuch a manner, that it would bleed to Death, 
och ad it not the Power, of giving up the Limb and healing 
ww e Wound. 1 
"we Ce of the moſt extraordinary kinds of Shell-fiſh 
8 the Arimal- Flower in Barbadoes, In the Pariſh of St.“ 


Vor. J. O Lucy» 


that Lobſters have often their two big Legs unequal. 
but W This ſhews the ſmaller Leg to be a New one. Ifa 


This Crab has afterward found its way home, and 
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rocky Cliff fronting the Sea, near the bottom of which i; 


tom of which is a baſon of Water. In the mid of this 


— — 
* 


A WT; 
Lucy, on the North Side of the Illand, there is a hig 


a large Cave. This opens into another Cave, the bot. 


Baton is a rock, always covered with water: On the 
ſides of which, a few inches below the Water, are ſeen at 
all times of the Year, iſſuing out of little holes, what 
have the appearance of finely-radiated Flowers, in ſize, 
colour and ſhape-greatly reſembling a common Mary. 


gold. 


Ir you attempt to pluck one of theſe, as ſoon as your 
fingers come within two or three inches of it, it contract, 
cloſes up its Border, and ſhrinks back into the hole of 


the Rock. But if left undiſturbed for a few Minutes, 


it iſſues again, and. ſoon appears in full bloom. This 
might induce one to believe, that it was no other than an 


aquatic Senſitive Plant. | 


Bur on a nearer Inſpection We may diſcern four dark. 
coloured Filaments, riſing from the Center, moving with 
a quick and ſpontaneous Motion, and frequently cloſing, 
to ſeize its Prey, much like the Claws of a Lobſter. $0 
that the ſeeming Flower is really an Animal; And it 
Body, which appeared to be the Stalk of the Flower, is 
black, about as big as a Raven'sQuill. | 

Ir ſeems the vivid, yellow colour of its Feelers, i 
abſoluteiy- neceſſary to procure its Food. The Water in 
the Cave having no Motion, cannot bring any food to 
them. Therefore the Creator has endued this Creatute 
with a Quality which may allure its Prey. For bright 
Colours invite many aquatic Animals, as the Flame of: 
Candle does Flies. 1 

7. As to the Generation of Fiſhes, ſome of them at 
Viviparous, others Oviparous. The Womb and Ovares 
of moſt Fithes, are not unlike thoſe ef Birds. The 
Female caſt out innumerable Eggs, in the Sea, in Lakes, 
in Rivers. Great Part of theſe are devoured by the 
Males. The reſt are hatched by the Warmch of the 
Sun, and the young ones immediately Swim away, 
without any help from the Parent. | 

Sea-tortoiſes lay their Eggs on the Sea ſhore, and cove! 


them with the Sand, It is not uncommon to ſee a * 
nu 


199 } 


number of young Tortoiſes riſe out of the Sand, and 
without any Guide or Inſtructions, march with a gentle 
pace toward the water. But the Waves uſually throw 
them back upon the Shore, and then the Birds deſtroy 
themoſt of them. So that out of two or three hundred 
of them it is ſeldom that Ten eſcape. 
Ir ſeems at firſt view, that Nature, in this inſtance, 


charges herſelf with unneſſary Expence. But a little re- 


ſfections ſhews the contrary, We do not complain of the 
fertility of an Hen, which frequently lays above T'wo 


Hundred Eggs in one Year.: Altho' it may be, that not 


one Chick is hatched out of all theſe. The Deſign of 
the Author of Nature is plain; not barely to preſer 
the Species, but at the ſame time, to provide Man an 
other Animals with an excellent Food. So his Intention 
in the Fertility of 'a Tortoiſe, is, not barely to continue 
that Species, but to accommodate a number of other Ani- 
mals with Food convenient for them. 

Bor whence could ariſe the common Opinion, 
concerning the Generation of Soles ? Namely, that 
they are produced from a kind of Shrimps or Prawns ? 
A French Gentleman being determined to try, put a 
large Quantity of Prawns, into a tub about three feet 
nile, filled with Sea-water. And the end of twelve 


or thirteen days, he ſaw there eight or ten little Soles, 


which grew by degrees. He repeated the Experiment 
ſeveral times, and always found little Soles. After- 
wards he put ſome Soles and Prawns together in one 
Tub, and in another Soles alone. In both the Soles 
ſpawned ; but there were no little Soles, only in the 
tub where the Prawns.were. 5 
Bur how can Prawns be of uſe toward producing 
Soles ? Farther Obfervation cleared up this. When 
Shrimps or Prawns are juſt taken out of the Sea, you 
may diſcern between their.feet- many little Bladders, 
which are ſtrongly faſtened to their Stomach, by a kind 
of Glue. If you open theſe bladders gently, you 
ſee a fort of Embryo's, which viewed with a Miſcroſ- 
cope, have all the Appearance of Soles. 
| Now here lies the Myſtery. Theſe are the Eggs or 
Spawn of Soles, which in order to hatch, are faſtened 
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to the Shrimps or Prawns : Like many Plants and 
Animals, which do not grow or receive Nouriſhment, 
but upon other Plants and Animals. The Prawns 
therefore are the Foſter- mothers of Solos, during their 
Firſt Infancy. And this has occaſioned many to ima. 
gine, they were their real Mothers. 

THE coming of certain kinds of Fiſh in Shoals to 
certain Coaſts, at a certain time of the Year, is of 
great Advantage to Mankind. But the Reaſon of it 
has been little underſtood. Yet Obſervation may 
clear it up. There is a ſmall Inſect common in many 
Seas, particularly on the coaſt of Nermendy, in June, 
July, and Auguſt. They then cover the whole Sur- 
face of the Water as a Scum. And this is the Seaſon 
when theHerrings come alſo in ſuch prodigiovs Quan- 
tities. The Fiſhermen deſtroy much of theſe Vermin; 
yet to theſe alone their Fiſheries are owing. Forit is 
evident the Herrings feed on theſe, by the Quantities 
found in all their Stomachs. And doubtleſs, the very 
Reaſon of their Coming is to feed upon them. Pro- 
bably the caſe is the ſame in all other Places, where 
the Herrings come in the ſame Plenty. 

Tu numberleſs Swarms of Herrings, Cod and o- 
ther Fiſh, that come forth yearly from their Shelter, 
under the Ice adjoining to the north Pole, divide 
themſelves into three Bodies. One Part direct their 
Courſe Southward, toward the Britiſb Iſlands: Ano- 
ther Part Weſtward, toward Newfoundland, and other 

laces in North- America: And the third Part along 
the Coaſt of Norway, and then thro? the Sound into 
the Hallic. | 455 

Tae Water, tho? quite ſtill before, curls up in 
Waves wherever they come. They croud together in 
_ numbers, that they may be taken up by Pail- 

ulls, | 

A LARGE Shoal of Herrings, reaches (according '9 
the Fiſhermens Account) 3 or two hundred 
fathom deep. They extend alſo to a conſiderable Cir- 
cumference. Were they all to be caught, the greateſt 
Part would be loſt, For it would be impoſſible to 


get hands, tubs, falt, and other Neceſſaries to ns 
| | them, 


6 or } 


them. Several Hundred Ship-loads are ſent every year 


from Bergen alone to foreign Parts: Beſide the Quanti- 


ties that the Peaſants at home conſume, who make 
them their daily Proviſton. | e 

Mackrels come in the ſame Numbers at certain times 
of the Vear; and for the ſame Reaſon. They are 
particularly fond of a Sea- plant, the narrow-leaved, 
purple Sea-wick, which abounds on the Coaſts of Eng- 
lard; and is in its greateſt perfection, in the beginning 
of Summer: 'T ho? at ſometimes later than other, ac- 
cording to the Severity or Mildneſs of the Winter. 

Tae chief Occaſion of their coming is to feed on 


this Plant. And thoſe who attend to its growing up, 


would know when to expect the: Mackrel, berter than 
thoſe who liſten for Thunder. i | 
Ty Tux 
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i. Bu r this is not the ſole occafion of their coming. The real 
truth is this. Ihe Sea near the Pole is the native Country, of. all. 
Liſb of Paſſage. Thè Ice which continually covers that Sea, affords 
them a ſafe retreat, Large, voracious Fiſh, want a free Air for 


Perſpiration, and cannot purſue the ſmaller fort into their Sanctua - 


nes, where they multiply ſo prodigiouſly, that at length for want 
of ſubſiſtence, they are forced to quit their Retreat, The large Fiſh 


wait for them at the Extremity of the Ice. They devour all they. 


cen catch, drive them cloſe into the Coaſts, while the Birds of Prey 
pour down upon them from all quarters. In, conſequence of this 


Perſecution their March is always in Columns, which are com- 


monly-as thick as they are broad. With regard to the Herrine s, 
they quit the Ice in the beginning of the Year, But the prodigious 
Column which they forin, ſoon. divides into twoWings, The Right 
moves weſtward, ſo as to be near Iceland, in the Month of March. 
The Left bends its courſe eaſterly, and comes down the North Sea. 
to a certain Latituds, where it divides into two other Wings, the 
Eaternmoſt of which coaſts along Noræbay. Hence it ſends off one 
Divifion, by the Strait of the Sound, into the Baltic, another to- 
ward the Country of Hetftein, Bremen, &c. and thence into the Zu- 
drzer,, The Weſtern Wing, which is the largeſt, falls directly upon 
the Iles of Shetland and the Orkneys, And thither the Dutch go, 
to wait their coming. All that eſcape theſe dextrous Fiſhers, go on 
toward Scotland, and dividing again into two Columns, one paſſes to 


the Eaſt of that Kingdom, and goes round England, detaching nu- 


merous Diviſions to the Coaſts of Frieſland, Holland, Zeeland, Flan- 
tri and France, while the other moves to the weſtward of Scotland. 
and Ireland, The remains of the whole Weſtern Wing, which have 
eſcaped the nets of the Fiſhers, and the voracity of other Fiſh and 
Eow!, having at length rallicd in the Channel, the Column is, 
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Ta Tunnies come in equal Shoals at certain Seq. 
ſons, to the Coaſts of Provence and Languedoc. But it 
is on another occaſion. The Fiſh called by the French 
the Emperor, is the great Enemy of theſe Fiſh. Hei; 
in ſummer ſo. plentiful in thoſe Seas, that they cannot 
eſcape him but by flying to the ſhallow Waters, 
THe Pilchards catched ſon the Coaſt of Breiany, are 
ſtill a ſtronger Proof, of the Natural Means that bring 
*6ſhin Shoals to certain Places. The People of Breary 
Purchaſe from Norway, the Offals and Entrails of al] 
the large Fiſh caught there. Theſe they cut in pieces, 
and firaw in vaſt Quantities on the Sea along their 
Coaſts. This always brings thither Shoals of Pilch- 
ards, enough to ſupply all the maritime Places in the 
Neighbourhood. | 
Tu Salmon (bred both in the Sea, and in Rivers) 
is another Fiſh, which comes in Shoals at certain 
times. But this is on another occafion. The Female 
Salmon chiefly ejects her Roe at the Mouth of Rivers, 
in Shallow Water. The Male comes preſently after, 
keeps other Fiſh from devouring it, and caſts his Sperm 
upon the Roe. They are in great Plenty from the 
middle of April till the middle of July ; at which time 
alſo they come in Shoals into the Rivers,. partly to re- 
freſh themſelves in freſh Water, and partly to rub 
or waſh off in the ſtrong Currents, a greeniſh Ver- 
min, called Salmon-lice; Inſects wiſely deſigned by the 
Creator, to drive this rich and valuable Fiſh, into the 
Hands of Men. 
Tu Salmon when they are going up the Rivers ont: 
of the Sea, always ſwims as near the bottom as they 
can. And on thecontrary, when they are going down 
| them 


2 — 


r 


formed anew; and then iſſues into the Ocean: From which (witt- 
out ſhewing itſelf again on the Coaſts) it regains, like the Renin 
of the firſt Weſtern Wing, which had not travelled ſo far, the Polt! 
Ice, at the Approach of Winter. And under the protection of th, 
the loſs is repaired; which the Species had ſuffered ſince they left i. 
Tuus does the Divine Wiſdom ſupply many thouſands of men 
with food, as well as numberleſs other Animals: And yet prevent 
any Decay of that neceſſary Proviſion, which is continually conſume 
and. as conſtantly recruited! 
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hem into the Sea, they always ſwim near the Sun 
ace. The Reaſon is, in going up, they ſwim againſt 
the Current, which always runs ſwifteſt at the Surface. 
When they are going down. on the Surface, the Cur- 
rent alone 1s. ſufficient to carry them. 

8. Ox x particular Inſtance of the Divine Care, is 
obſervable in the Tarbot. Having no Air-bladder, he 
is not well able to ſwim, eſpecially in ſtormy Weather, 
He muſt then keep at the bottom, and itick in the- 
and. And for that reaſon he is provided, with a 


keep the Sand out of them. | 
In Fiſhes of the J/hale-kind, the Tail has a different: 


whereas in theſe it is erected perpendicular to the Ho. 
rizon, in Them it lies parallel thereto ;; Partly to ſup-. 
ply the Uſe of the Hinder Pair of Fins,. which theſe 
Creatures have not, and partly that they. may. be able 
vers, to raiſe or depreſs their Body at pleaſure. For it be- 
fter, ing neceſſary they ſhould frequently. come to the Top. 
erm of the Water, to take in,. or let. out the Air, they 
| the are provided with an Organ to facilitate their Aſcent 
time and Deſcent as they. have occaſion.. And. as for 


ore. turning their Bodies in the Water, they perform that: 


rub -25 Birds do; by ſtrongly moving one of their. Fins, 
er. while the other is quieſcent. | 


the 8. Tre Noraway Whale is frequently Sixty. or Seven- | 


ty foot long. His Shape pretty much reſembles that 
of a Cod : He has a large Head, and ſmall Eyes in 


our proportion, On the top of the Head are two Open- 
bey ings, thro? which he ſpouts out the Water (which he 
WA 1 in, as he breathes) like a large Fountain, which 
en WY makes a violent Noiſe. 


lour of his Back is dark and marbled. His Belly is 


bite. His Throat is very narrow, in proportion to 
or bis Size. Under his Backbone lies a long Bladder, 
hi BY which he dilates or contracts, as he pleaſes. He rows 
5 himſelf with his Tail. They copulate after the man- 
" =: of Land-Animals, 

med 5s Tas: 


Skin or Membrane which. draws over his Eyes, to, 


Pofition from what it has in all other Fiſhes, For 


Hrs Skin is ſmooth and not very thick. The Co- 
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Tux Female brings forth but one or two at a Birth, 
at which time they are nine or ten foot long. Th 
ſuck for ſome time : When they are tired with Swim. 
ming, ſhe carries them between her great Fing 
Under the Skin lies the Blubber or Fat. Its uſu] 
Thickneſs is about ſix Inches: But about the under 

Lip it is found two or three feet thick, Out of this 
the Oil is extracted. One Whale ordinarily yields 
40 or 50, ſometimes 80 or go hundred weight, 
Tn Uſe of Blubber ſeems to be, partly to poiſe 
the Body and make it equiponderant to the Water; 
artly to keep the Water at a diſtance from the Blood, 
left it ſhould be chilled by its immediate Contact; 
and partly to keep the Fiſh warm, by reflecting the 
hot Steams of the Body, and ſo redoubling the Heat, 
UnDpex the Fat is the Fleſh, of a reddith Colour. 
Their general Food, is certain ſmall Inſects, which 
float upon the Water in great Heaps, and are no lar 
er than Flies. But' they likewiſe eat various Sorts 
"of ſmall Fiſh, particularly Herrings, which they drive 
together in large Shoals, and then ſwallow vaſt, Quar- 
titiesat a time. The Whale commonly goes under the 
' Shoal ; then opens his Mouth and ſucks in all he can, 
Sometime he {ſwallows ſo many, that he: is ready to: 
burſt, and ſets up an hideous Roar. | 

Bur he is far more troubled by a- flender Fiſh a- 
bout four feet long, which tears great Pieces of fleh 
out of him. The Whale then not only makes 2 
frightful Noife, but often leaps a conſiderable 
Height. In theſe Leaps he ſometimes raiſes himſelf 

endicular, above the Surface of the Water, and 
then plunges himſelf down with ſuch violence, that if 
his Head ſtrikes againſt any of the hidden Rocks that 
are in the Shallows, he fractures his Skull, and comes 
inſtantly floating up dead. So. there is no Creature in 
the World ſo great or ſtrong as to be exempt from Ca- 
lamities ! +, | 
Ir may not be anacceptable or unprofitable to thoſe | 
who ſee Gov even in his loweſt Works, to add a ſhort 
Account of a few more Inhabitants of the Waters. 
Flying-Fiſh are very rarely a foot long. They have 


a pretty large, tho' thin and light Head, The — 
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; generally opens the Body ſmall, roundiſh and ta- 
pering toward the Tail: Beſide the uſual Fins, they 
have under their Necks, three broad and pretty long 
ones, of a more Subtle Structure, nearly as thin as a 
flys Wing, but ſtrergthened with Rows of Bones. 
0n the back Part of their Neck they have alſo a flying 
Fin, about fix inches long, quite erect. And lower 


down the Back, there is another ſhorter, but broader. 


Theſe Wings they uſe to eſcape the Purſuit, of Crea- 
tures too powerful for them. They riſe ſeveral Feet 


above the Water, and fly the length of two or three 


Muſcet ſhot. Then they drop, becauſe their Wings 
ue dry, which ſerve them no longer than they are 


noiſt. | | 
TRE 1:4-Fifſh, as ſome call it, has a ſtill more ex- 
raordinary Way of eſcaping its Purſuers. I have 


ately,” ſays the Author of the Natural Hiſtory of 


Norway, ©* procured a dryed one, which is two foot 
ung. The Body is almoſt round, reſembling a ſmall 


bag, and is blunt at both Ends. But the Head is the | 


noſt remarkable Part. It has two large Eyes and a 
Mouth like a Birds Beak. Above this ſtand eight 
Horns, like a Star. Each Horn is octangular, and 
covered with many ſmall, round Balls, ſomething 
larger than a pin's head. On each ſide of the Body 
there are two ſkinny Membranes, with which he can 
cover himſelf all over. The Fore-part of the Body 1s 
quite filled with a black Fluid. When it is purſued, 
it diſcharges this which colours the Water all around, 
ad renders it inviſible. This is a wonderful Gift of 
Nature, for the preſervation of an Animal, - otherwiſe 

uterly helpleſs. e 25 
The Arboreſcent Star- fit is another of the Curioſities 
of Nature. It is upwards of a foot in Diameter, having 
Its Mouth in the middle. The Pigure of the Trunk, is 
pentangular, and from the five-Angles ariſe as many 
branches, which ſubdivide into ſeveral others, and thoſe 
gain into others that are leſs, till the laſt are ſcarce 
liicker than Horſe-hairs, and in number above a thou- 
and, In ſwimming he ſpreads all theſe Branches like 
Net; and when he perceives any Prey within —_ 
raws 
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draws them in again, and ſo takes it with all the Dexte. 
rity of a Fiſherman. | 

Furl as ſurprizing a Creature is the Torpedo, a flat 
Fiſh, much like a 'Thorn-back. It is common on the 
Coaſts of Provence, and is eaten without any ill Effed. 
But upon touching it with the Finger, the Perſon com. 
monly (tho' not always) feels an unuſual, painful Numb. 
neſs, which ſuddenly ſeizes him up to the Elbow, and 


ſometimes up to the Shoulder: It reſembles, but far 


exceeds, the Pain felt by ſtriking the Elbow violently 
apamft an hard Body. But it laſts only a few moments, 
and gradually wears away. If a Man touch it even with 
a Stick, he feels a little of it. If he preſſes his Hand 
ſtrongly againſt it, the Numbneſs is the leſs. But it is 
ſo uneaſy as to oblige him, very ſpeedily to let it po, 
Many have attempted to account for this: But ſhould 
we not rather, honeſtly own our Ignorance? 

Tre Sea-nettle, ſo called, is another ſtrange Production 
of Nature, common, I ſappoſe, in all the Northem 
Seas. It generally ſwims on the top of the Water, and 
is throughout ſoft, ſmooth and tranſparent. It ap 
to be a lump of Slime or Jelly. But it co-heres firmly 
together, being marked in the middle with a Croß 
ſomew hat like a Flower- de- luce. 

Ta sg Creatures are blue, white or red, and ſome 
of them have many Branches underneath. Theſe ar 
aſually ſomething larger than the common Sort, and are 
of a dark red. They all abound with a corrofive Poilon, 
which if it drop on any Part of the Body, will cauſe a 
Smart and an Inflammation, much like that produced by 
Nettles. Hence it has its Name. However it is no Ve- 
getable, but is evidently a living Creature. For it hab 
Senſation : It grows, moves to and fro, contracts and 
extends itfelf, It often picks up and devours ſinall Fill 


and 1s itſelf devoured by others. 


Tre Care of the Creator is obſervable, even in 6 
inconſiderable a Creature as a Limpet, a ſmall Shell fh, 
which ſo faſtens itſelf to the Rock, that ſcarce any thing 
can unlooſe its hold. 3 
Tax Fact has long been known. But the Manner of 
ts taflniog itſelf, was not underſtood till very how 


{ 7 ) 


Is Shell approaches to the Figure of a Cone; the Baſe 
of hich is occupied by a large Muſcle, which alone has 


nearly as much Fleſh in it, as the whole Body of the Fiſh: 


This is not covered by the Shell, but ſerves the Creature 
equally to move forward or to fix itſelf to the Rock, 
When it is in a State of Reſt, which is the common Caſe, 
t applies this Muſcle every way round to the Surface of 
ſome Stone, and thereby holds itſelf ſixt to it ſo firmly, 
that it is impoſſible to take it off with the hands. Thoſe 
who. would remove them are obliged to make uſe of a 
Knife for that purpoſe. And even then it is not eaſy 2 
For on whatever ſide the Blade of the Knife attempts to 
enter, che Fiſh immediately fixes its Muſcle with double 
force to the Stone. ä 

Tas true Cauſe of this Adheſion is a viſcous Juice, a 
kind of Glue, thrown out by this Muſcle, which tho? it 
1s not perceptible to the Eye, yet is eafily perceived by 
the Touch. For if immediately after the removing a 
limpet from the Stone, the Finger be applied to the 
Pace, it is faſtened very ſtrongly to it, by means of the 
Glue left there. But if any Wet have come upon the 
ſtone, ſince the Fſh has been removed, no Viſcoſity can 
be perceived on it, the whole Subſtance of the Glue being 
immediately diſſolved. This Conſideration may lead us 
to obſerve the great Care of Nature over all her Works. 
How eminently is it manifeſted in this little Fiſh ? It was 
abſolutely neceſſary for its Preſervation, that it ſhould 
have a Power of fixing itſelf to the Stone, or it would 
have been waſhed away by every Wave. And this 


Power is given it, by means of that Glue. which fixes it 


{ frmly, But when it is xt, how ſhall it be looſed ? 


This is equally neceſſary. For if there be not ſome 


Power in the Animal itſelf, to diflolve this Glue, it muſt 
needs periſh for want of Food, when once fixt to a bar- 
zen Spot. Water is the proper Diſſolvent of this Glue. 


But it cannot be the external Water, This is kept at a 


diſtance, by the cloſe Adheſion of the outer Rim of the 
great, circular Muſcle, And tis needful it ſhould: Elſe 


it would always diffolve the Glue, as ſoon as it was dif- 

charged, But the under Surface of the Body of the Ani- 

mal is covered all over with ſmall Tubercles, me 
| | Wnie 
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Which contain Water. When therefore jt would mot, 
it has only to diſcharge a ſmall Quantity of this Water, 
and the Cement immediately diſſolves and ſets it at liberty. 
The other Tubercles doubtleſs contain the viſcous Matter, 
So that when the Animal would fix itſelf, it needs only 
to ſqueeze one ſet of its Tubercles, and when it would 
looſe itſelf, the other. >. 
OE can hardly tell whether to rank the River. or 
among Land or Water-Animals. He ſleeps on Land, 
but paſſes all the reſt of his time under Water. But in 
one reſpect he is different from all other Creatures, that 
live partly on Land and partly in the Water. All other 
Sorts of amphibious Animals have the Faculty of ſwim. 
ming ; but this has not. He has to feed under Water, 
yet is the moſt vnwieldy of all Creatures, and cannot 
ſwim atall. He comes out of the Water in an Evening 
to ſleep: And when he goes in again, he walks very de- 
liberately in overhead, and purſues his Courſe along the 
bottom, as eaſy and unconcerned as if it were in the open 
Air. The Rivers he moſt frequents are very deep, and 
where they are clear, this affords an aſtoniſhing Sight, 
Tu River-horſe is as tall as the talleſt Horſe ; its Body 
much larger, and his Legs thicker and ſhorter. His 
Skin is quite naked, without Hair, and is black and very 
coarſe. The Head is exceeding large, and his Mouth 
(which he has a way of opening very frequently, and of 


toſſing up his Head at the ſame time) is tae moſt terrible 


that can be imagined. His Teeth are blunt, but very 
thick ard long, and are barder than any other Animal 
Subſtance. The Tail is ſhort ; and the Feet are not 
folid, like thoſe of an Horſe, but divided each into Four 


Toes. | : | 
An Animal of this Size and make, muſt be one of the 


ſtrongeſt in the World. It therefore required from Na- 


ture no Swifineſs, either to avoid Purſuit, or to overtake 
its Prey, as it was deſigned to feed on Vegetables. The 
Manner of its feeding is this. When he walks into 2 
River, he ſeldom looks about till he is near the middle. 
Here he ſeeks for the larger Water-herbs, particularly 
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on the Surface frequently ſee this. He roots up theſe 
with his Noſe, like an Hog, and his Mouth and Throat, 
being very wide, ſwallows them in vait. Morſels half 


BuT he has frequently occaſion to breathe; in order 
towhich, when feeding at his Eaſe, his Cuſtom is, every 


Ten Minutes, to riſe to the Surface of the Water. 


This 


he does, by a Spring from the bottom, made with all 


his feet at once. Havin g 


taken a little freſh Air, and 


looked about him; he drops to the bottom again. 
ANOTHER amphibious Animal, no leſs unwieldy than 


the River-horſe, is the Tortoiſe. 
they are ſmall 3 but in the Fa/t- Indies they are five or fix. 


In ſeveral Countries 


feet long. Having ſmall and weak feet, they are ex- 


ceeding flow in their Motions. They have neither 
Tongue, nor Teeth, nor any offenſive Weapon. 


How 


then can they either take, how can they chew, or in any 
degree, comminute their Food? This is well provided 
for : they break not only Shells, but ſometimes even 


dones with their Lips: Which by their exceſſive Hard- 
iſ effectually ſupply the Want of Teeth. 


But bow 


can they defend themſelves ? Abundant Proviſion is made 
for this alſo. Their Shells more than cover the whole 


Body, and are of ſo firm a Texture, that a loaded Wag- 


zon may go over them, without any Injury either to the 
Shell or the Creature within it. | | 

9. Uron the whole, how natural are the Reflections, 
which a late Writer makes on the Inhabitants of the Wa- 


tere ? | 


Wu Ar anAbundance of Fiſh do the Waters produce? 
i theſe 1 ſeem to diſcern nothing but a Head and a 


Tal. They have neither Feet nor Hands. 


Nor have 


ttey any Neck: ſo that their Head cannot be turned 
it all, any otherwiſe than by turning the whole Body. 


Were I to conſider their Figure only,” I ſhould think 


they were deſtitute of all that was neceſlary for the 


Preſervation of their Life. 


ward Organs they are more nimble and dextrous, - 
tian if they had ſeveral Hands and Feet. 


But with theſe few out- 


And by the 


Ue they make of their Tails and Fins, they are car- 


ned along like Arrows. 
Vol. J. | 
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Bur as almoſt all Fiſhes prey upon each other, ang 
cannot ſuſtain their own Lives, any otherwiſe than 
by continually deſtroying thoſe of their own Species, 
How can the Inhabitants of the Waters ſubſiſt? How 
can many Species eicape utter Deltruftion ? Gop haz 
guarded againſt this, by multiplying them in ſo pro- 
digious a manner, More than Three hundred thoy. 
fand Eggs have been counted, in the Roe of a ſingle 
Salmon. By this means, let them be deſtroyed ever 
ſo faſt, fill their Increaſe is equal to their Conſump. 
tion. | | | 

Bur who can explain, how the Inhabitants of the 
Sea enjoy their perſect Health, in the midſt of Water 
ſo loaded with Salt? And by what Artis it, that they 
preſerve even there, a Fleſh that has not the lea 
Taſte of it ? 

Way. do thoſe which are fitteſt for the Uſe of Man, 
come and offer themſelves on our Coaſts? While ſo 
many that would be uſeleſs, if not pernicious, affed 
Remoteneſs from us. . | 

War do ſeveral of them, in their ſtated Seaſons, 
run up into our Rivers, and communicate the Advan- WM} 
tages of the Sea, to ſuch Countries as are far diſtant WW 
from it? What Hand conducts them with ſo much 
Care and Goodneſs, but thine, O thou Preſerver of 


Men ? 
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* CHAP. Iv. 
Of Reptiles, | 


1, Of their Motion: . |} 4. Venom Rs” 

2. Of Serpents : 5. Of home Particular Sorts 

3. Of their Brain, | of Reptiles. 853 
Stomach, Generation : 


the Belly. Many Species of them have Legs and 


Feet; but very ſmall in proportion to the Body. 
There is a world of contrivance in their Motion. 


The whole Body of the Earth-worm, for inſtance, is 
2 Chain of annular Muſcles, or rather, One continued 
Spiral Muſcle, the orbicular Fibres whereof being 


contraſted, make each Ring narrower and longer, by 


which means it is enabled, like the Worm of an Au- 


gte, to bore its Paſſage into the Earth. Its creeping 
may be explained by a Wire wound on a Cylinder. 
If this is taken off, and one End extended and held 
aſt, it will bring the other near it. So the Worm 


having ſhot out its Body, which is Spiral, takes hold 


by its ſmall Feet, and ſo brings on the hinder Part. 5 


ls feet are placed in a four-fold Row, the whole 
length of the Worm. With theſe, as fomany Hooks; 


it faſtens to the Earth or whatever it creeps over, 
ſometimes this, ſometimes that Part of the Body, and 


ſtretches out or draws after it another. 


2. Tut moſt eminent Species of Reptiles are Serpents, i 
which we may therefore particularly conſider. Their 


bodies are of a very peculiar Make, having a Compa- 


ges of Bones articulated together. Here Part of the 


body 1s applied to the Ground, and the other Part 
hot forward, which being applied to the Ground in 
D . 1 


166 


NC: far removed from Fiſhes are Reptiles, for 


named from their creeping, or advancing on _ 
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its turn, brings the other after it. The Spine of 
their Back variouſly writhed, helps their leaping, (as 
the Joints of the Feet in other Animals.) They make 
their Leaps by means of the Muſcles that extend the 
folds thereof. | 
3. TzeiR Brain little differs from that of Fiſhes; 
But their Stemach, very much. It is like a looſe Gut, 
which runs along, from the Jaws quite to the Tail, 
They have likewiſe folid Ribs and Vertebræ, at ſniall 
Diitances, from the Neck to the End of the Tail. 
Hereby they are enabled, to raiſe. themſelves up, to 
ſupport, to writhe themſelves into Rings, to ſpring 
forward, and to ſuck- or ſwallow any thing, with fur. 
prizing Force. And their whole Fleſh is of fo cloſe 
and firm a TExture, that they will live for ſome time, 
even after they are cut in pieces. | | 
THERE is a great deal of Geometrical Nicety in the 
ſinuous Motion of Serpents. For the aſſiſting herein, WI 
the annular Scales under their Body are very remarka- Wl 
ble, lying croſs the Belly, contrary to thoſe in the 
Back and the ref of the Body. Alſo the Edges of the 
foremoſt Scales lie over the Edges of the. Rtlowing f 
Scales from Head to Tail. So that when each Scale 
is drawn back, or ſet a little upright by its Muſcle, 
the outer Edge of it is raiſed a little from the Body, o 
lay hold on the Farth, and ſo promote the Serpent's . 
Motion. But there is another admirable Piece of Me. 
chaniſm, that every Scale has a diſtin&t Muſcle, one 
End of which is fixt to the middle of its Scale, the 
other to the upper Edge of the next Scale. There 
is nothing peculiar in the Generation of Serpents, molt 
of which are oviparous. | EG 
4. Vipers and many other Serpents have ſmall Bags 
near the Root of their Teeth, which contains the Poi- 
ſon. When they bite, this is ſqueezed out, by the 
Compreſſion of thoſe Bags. If they are taken out of 
a Viper, the Liquid they contain mixt with the Blod 
of an Animal, cauſes Death. But if taken in by the 
Mouth, it does no Harm, lofing its Efficacy by mixing 
with other Liquids, 
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A VirERA has the biggeſt and fatteſt Head of all 


he Serpent kind. It is uſually half an Ell long and 
n inch thick, with a Snout not unlike that of an Hog. 
|t has fixteen ſmall Teeth in one Row; beſide two 


arge, ſharp, hooked, hollow, tranſparent Teeth, | 


placed at each ſide of the lower Jaw, Theſe convey 
the Poiſon into the Wound, thro' a long Slit. They 
ze flexible, and then only raiſed, when the Viper 15 
going to bite. The Roots of them are ineompaſt 


zith a little Bladder, containing a large drop of a 


jellow, inſipid Juice, The Slit is a little below the 
foint of the Teeth, which are not hollow to the top. 
Hence ariſe all choſe dreadful Symptom, which fre- 
quently end in Death. But they are all prevented or 
removed, by rubbing Oil upon the Wound. 

VirExs creep but flowly, and never leap or bite, 
uleſs provoked. They are of a yellowiſh Colour, 
ſheckled with longiſh, brown Spots. The Belly is of 
the colour of well- poliſhed Steel. Other Serpents lay 
legs; the Female Viper only brings forth her Young 


ire, wrapt up in Skins, which break on the thir 


Day, and ſet them at liberty. | 

Tuk Poiſon of a Rattle-/aake is equally fatal and 
nore ſwift in its Operation. For it frequentiy kills 
within an Hour. The Snake is from ten to fifteen 
ketlong, But whenever it moves in order to bite, the 
Tal begins to rattle: And that conſiderably loud : So 
that a man if he has preſence of Mind, may eaſily get 
dut of his way. When he bites an Hare, he is obſerved 
o lick her all over before he takes her into his Mouth: 


trobably, that having moiſtened and ſmoothed her 


Kein, he may the more eaſily ſwallow her. 


IT is very remarkable, that he frequently ſtays under 


atree on which a Bird or Squirrel is hopping about, 
"th his Mouth wide open. And the Event conſtantly 
Is the Creature in a while drops into it. Sir Hans 
dane thinks, he has wounded it firſt: And that he 
then waits under the tree, till the Poiſon works and 
tie Animal drops down into the mouth of its Executi- 


der, | 
T4 Bur 
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Bur this is not the caſe, as plainly appears, frm 
what many h:y2: been Witneſſes of. A {wallow, pur- 
fuing his Prey in the Air, if he caſts his Eye ona 
Snake beneath him, waiting with his Mouth wide 
open, alters his Courſe, and flutters over him in the 
utmoſt Conſternation, ull ſinking gradually lower and 
lower, he at laſt drops into his Mouth, 

To the fame purpoſe is the famous Experiment of 
Dr. Sprenger, mentioned in the Hamburgh-Magpazine, 
He let looſe a Mouſe on the ground, at a little diſtance 
from a common Snake. It made a few turns, and 
ſqueaked a little, and then ran directly, into the 
Mauth of the Snake, which all the while Jay ſtill, and 
without Motion.. 

5. Ir is a wonderful Proviſion which is made for 
thoſe Snakes, who are Inhabitants of the Waters, 
f | A Water 


* 


—— 


I Taz Rattle-Snake being leſs nimble than others, would find} 
difficulty in getting its prey, were it not for the ſingular Proviſion 
made, by the Rattle in his Tail. When he ſces a Squirrel or Bird 
en a tree, he gets to the bottom, and ſhakes this Inſtrument, The 
Creature looking down, ſees the terrible Eye of the Sneke bent fel 
upon it. It trembles, and never attempts to eſcape, but Keeps in 
Eye upon the Deftroyer, til! tired with hopping from bough to bough, 
it falls down and is devoured, Indced the ſame Power is in the Vi- 
per. The Field- Mice, and other Animals, which are its natura 
Food, if they have once ſeen his Eyes, never eſcape, but either 
ſtand ſtill, or run into its mouth; 

Bur Vipers in general will not eat, after they are under Conf fe- 
ment. The Viper -catchers thro them together into great Bins 
where they live many Months, tho' they eat nothing. It is only 
Female Viper, when big with young, that will eat Yuring its Cos. 
finement. If a Mouſe be thrown into the Bin, at the bottom 
which 40 or 50 Vipers are crawling, among which One is with 
Young, ſhe alone will meddle with it, and the not immediate] 
The reſt paſs it by, withopt any regard, tho” it be their natural Foc, 
But the Female, after ſhe has done this ſeveral times, will at lengb 
begin to eye it, Yet the paſſes by it again, but ſoon after ſtops thort, 
and holding her Head facing that of the Mouſe, ſeems ready to Carl 
at it, which however ſhe never does, but opens her mouth, ald 
brandiſhes her Tongue, Her Eyes having now met thoſe of tte 

Mouſe, fie never loſes fight of it more; but they face one ancther 
till the Viper advances with her open month, nearer ard reale 
till, without making any leap, ſhe takes in the Head, and aftet wa 
tw: whole Body, 3 | 
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Tater-ſnake has no Air bladder like Fiſhes: But to 
* amends for this Want, it has a large membra- 
nous Air-bag on its Back, which it empties or fills 
with Air at pleaſure, by an Aperture which it can 
aut ſo cloſe, that the leaſt Globule of Water cannot 
enter. By this means it can inlarge or leſſen the 
Bulk of its Body, and iphabit any Depth of Water, 

As for the Ser nt of ihe Malers, of which an Account 
is gravely given, by the Writer of the Natural Hiſ- 
tory of Norway, which he talks of, as being five or 
boo Yards long, and as rearing his Head higher than 
the Main-maRt of a Man of War, I pieſume it is very 
nearly related, to the Crain of the fame Author: A 


ſez-Monſter, to which a Whale is but a Shrimp, larger 


than twenty Men of War pur together. And this our 
Writers of Magazines and REVIEWS, {wallow without 
ny Difficulty! | 1s it from the rut Judoment of Gon, 
that men who do not believe the Bible, in believe 
any thing ? 

TE King of all Reptiles which are kzown with 
ny certainty, is the C. ocodile. I he Americun Croco- 
dile or Alligator, is only fifteen or fixteen feet lang. 
But thoſe bred in Afic or the Eaſl- Indies, are ſaid to 
be between five and twenty and thirty. It may well 
be ſaid of Him (which cannot of the Whale) that 4:5 
Scales are his pride: For on his Back, as well as his 


Head, they are impenetrable as Steel. Contrary to al- 


moſt all other Creatures, he moves only the Upper 
Jaw. No Creature dares withitai d him. He is the 
king of all the children of pride. And as every Female 


Crocodilę lays ſome hundieds of Eggs at once, they 


would ut:erly diſpeople the Waters, were it not that 
the Male devours all he can find of them. And ſo di- 
ligent is he in his Search, that ſcarce One out of an 
Hundred eſcapes him. It is another Inſtance of Di- 
vice Mercy, that he cannot bite under Water, By 
this Circumſtance, Creatures that are able to dive, 
generally eſcape his ravenous Jaws. 

 Ths Chameleon (as well as the Alligator) 1s ; of the 
Lizard kind. Some in Egypt are twelve inches long 
but the Arabian ſcld"m exceeds Six, He has four 
Feet 
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Feet and a long, flat Tail, whereby he hangs on Trees, 
as well as by his Feet. His Snout is long, his Back 
marp, and grained, like Shagreen. He has no Ears, 
neither does he make or receive any Sound. The 
Tongue is half the length of the Animal, round to the 
Tip, which 1s flat and hollow, ſomewhat like an Ele. 
phant's Trunk. And this he darts out, and draws 
back with ſurprizing Swiftneſs. The great Uſe 


of this is, To catch Flies, (which are its proper Food, 


not the Air, as is vulgarly thought) by darting it out 
upon them. Its Colour is not always the ſame. One 
at Paris, when it was in the Shade, and at reſt, was 
of a blujſh Grey. In the Sunſhine this changed to a 
darker Grey, and its leſs il)Jumiped Parts to various 
Colours. When handled or ſtirred, it appeared ſpeck. 
led with dark Spots bordering upon Green. If it was 
wrapt up a few Minutes in a linen Cloth, it was 


ſometimes taken out whitiſh. But it did not take the 


Colour of any other Cloth or Subſtance that incloſed 
it, So that its aſſuming all the Colours it comes near, 
is a groundleſs Imagination. i 

Tas Chameleon at London was of ſeveral Colours, 
like a mottled Coat. The moſt diſcernible were, a 


Green, a ſandy yellow, and a liver Colour. When 


ftirred or warmed it was ſuddenly fall of black Spots, 


as big as a large Pin's head. But when it was quiet, 
they gradually diſappeared. | 

THrerE are four Species of Chnameleons. 1. The 
Arabian about the Size of the green Lizard. This is 
of a whitiſh Colour, variegated with reddiſh and yel- 
lowiſh Spots. 2. The Egyptian which is of a middle Hue, 
between a whiiſh and a fair Green. 3. The Mexican, 
and 4. A kind which has been frequently ſhewn in 
Europe, and differs from all the reſt. His Head is large; 


but he alters his Body at pleaſure, inflating it more 


or leſs: And not only his Body, but his Legs and 


Tail. This is peculiar to him. The Body thus puf— 


fed up, will remain ſo two Hours. But it is inſeaſi- 
bly ſinking all the time. It can continue a long time 
in either of theſe States: but it is generally uninflated. 
It then looks miſerably lank and lean: Its Backbone 

ma) 
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nay be ſeen perfectly ; its Ribs counted, and even the 


Tendons of the Feet diſtinctly ſeen thro? the Skin. 


Irs Mouth is furniſhed with continued, denticulated | 


zones: But it does not appear what Uſe they are of, 
ince it preys on Flies and ſwallows them whole, un- 
leſs for holding. a Stick in its Mouth croſs-ways : 
Which, according to ian, he frequently does, to 
prevent being ſwallowed by Serpents, 


Tas Structure and Motion of his Eyes are ſarprizing. 


They appear to be large Spheres, of which one half 
fands out of the Head, and is covered with a thick 
Kin, perforated with a ſmall Hole at top. Thro' this 
b ſeen 2 very vivid and bright Pupil, ſurrounded with 
yellow Iris, This Hole is a longitudinal Slit, which 
te opens more or leſs at pleaſure. The Motion of his 
kyes is not Jeſs ſingular. It can turn them, fo as to 
ke either forward, backward, or on either fide, with- 
aut moving the head at all, which is fixt to the Shoul- 
ters, And he can give one Eye all theſe Motions, 
wile the other is perfectly ſtill. Each Foot has five 
Toes, all of one ſide, two behind and three before. 
He moves very ſlowly on the Ground, but on' 
Trees more eaſily. Its Tail is then its Safety, as it 
— it round the Branches, when in any Danger of 
ing. n | EEE 
NED uncommon Creature of the Lizard kind 
Is a Salamander, This is ſuppoſed to live in Fire: but 
zithout any ground. It is indeed generally found in 
the Chinks of Glaſs-houſes, or near Furnaces, where 


tie Heat is ſo great, that no other Animal could en- 


dure it, without being deſtroyed in a few Minutes. 
but ſome years ago, the Trial was made by ſeveral 
bentlemen, whether it could really live in Fire. Some 

| Charcoal 
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** 


n Bur how can ſo ſlow a Creature, catch the moſt nimble ſort 


ef Inſects? What Nature has denied it in Agility, is abundantly 


luprlied by other means. Its flow, and eaſy Motion renvers it but 
little ſuſpected at a diſtance, And when i: comes within a proper 
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Cuarcoal was kindled, and the Animal laid upon the 
burning Coals. Immediately it emitted a blackif 
Liquor, which entirely quenched them. They lighted 
more Coals, and laid it upon them. It quenched then 
a ſecond time in the fame manner. But being pre. 
ſently lain on a freſh Fire, it was 1n a ſhort time burnt 
to Alhes. 

Thar Earth-worms feed upon Earth, will be put 
beyond diſpute, if any one is at the pains to examine, 
the little, curled Heaps of Dung, which are ejected 
out of their Holes. But it is in all probability, not 

pure Earth, but ſuch as is made of Leaves, Rootz, 
and Plants, when gradually rotted and mouldered 
away. And what makes this the more probable, is 
that they are obſerved to drag the Leaves of Trees in- 
to their Holes. - 

Orr more Reptile we may examine a little more 
minutely, in which the Wiſdom of Gop is not a little 
diſplayed. It is a common Leech, When this is at 
reſt, 1ts upper Lip forms a regular Semicircle. When 


he moves, this Semicircle becomes two oblique Lines, | 


the Junction of which makes an Angle, which he ap- 
Plies to whatever he would fix himſelf to. The two 
Lips then make a fort of Hollow. Both theſe and its 
Mouth are made of ſo Supple Fibres, that they take 


the Figure of the Part they are applied to, and fix per. 


fectly cloſe to it. 

Tas Wounds it makes are not Punctures, but 
Three Cuts, made like three Rays, which uniting in 
2 Center make equal Angles with each other. They 
appear as if made by a fine Lancet. They are indeed 
made by three Rows of fine and ſharp Teeth, which 
the Microſcope ſhews to be placed along the middle 
of a ſtrong Muſcle. When, the Mouth has ſeized on 
any Part, the Muſcle exerts its Action, and ſtri kes if 
all the Teeth at once. | 

BeTwzEn the Mouth and the Stomach, there 162 
ſmall Space, in which are two different Arrangements 
of Fibres. The One Set are flat and plain, the others 
are circular. The former contracting in length, en- 
large the Capacity of the Throat; and the Circular 
ones determine the Blood toward the Stomach, b) 

contracting 


ww — oe 
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In the 
Cckiſh 
> hted 
them 
pre. 
burnt 


it paſſes into a kind of membranous Sack, which 


This takes up the greateſt Part of its Body. On each 
ide of this long Canal, there is a number of little 
Bags. Theſe _— filled with Blood, ſwell out the 
Body of the Animal to a great Size. Here it remains 
fr many Months, and ſerves the Creature for Nouriſh- 
nent. If any thing 1s excreted, it can be only by 
inſenſible Perſpiration, ſince the Creature has no 
Anus, nor any Aperture which can ſupply the Place 
of one. | | 
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Of Inſects. 


two Wl 1 Of their Shape, and 10. Of the Death-watch : 
| its Male. | 11. Of the Eggs of Flies : 
ake W 2. Of their Eyes - 1a. 86 
per- 3. Of their Heart, Rejpi- || 13. Of the Cicadula : 
ration: | 14. Of the Drone-fly.: 

but W 4 Of rcheir Generation; 15. Of the Fires iy: 

in particularly of the Sili- 16. Of the Ephemeron : 
hey auborm and Silk: ſpider- 17. Of Butterflies: 

ed 5. O the common Spider : || 18. Of Caterpillars e 

ich 6. Of the Tarantula : 19. Of the Transformations 
de WM 7. Of Mieręſcopice Ani- of Injedts « 

on mals : 20. Of Ants: 
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9. Of the Louje © | 22. Of Bees. 


* 


nts i. F HERE remains only the loweſt Order of Ani- 
ers mals, uſually termed Lſects, becauſe they 
en- have an Inciſſion, as it were, which in a manner cuts 
lar WF them into two Parts. Of theſe I would ſpeak the 


by WJ more largely, becauſe generally they are little known. 


ing Rather 


ntratting it, when the Blood is received. Hence 


erves the Animal both for Stomach and Inteſtines. 
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Rather they are deſpiſed and purpoſely paſſed over, ;, 
unworthy of our Conſideration. And yet it is cer. 
tain, the Wiſdom of the Great Creator, does mob 
conſpicuouſly ſhine in them. 

As to the Shape of their Bodies, tho? it be ſome. 
what different from that of Birds, being for the moſt 
Part not ſo ſharp before, to cut and make Way thro 
the Air, yet it is better adapted to their Manner of 
Life. For conſidering they have little need of lone 
Flights, and that the Strength and Activity of thei 
Wings, far ſurpaſs the Reſiſtence they meet with 
from the Air, there was no occaſion for their Bodies 
to be ſo ſharpened. But the Nature of their Food, the 
Manner of gathering it, and the great Neceſſity they 
| kad of accurate Viſion, and large Eyes in order there. 
to, required the Largeneſs of the Head, and its Am- 
plitude before the reſt of the Body is all well-made, 
and nicely poiſed for their Flight and otherOccaſions, 

Taz Make of their Bodies is no leſs admirable: 
Not built throughout wath Bones, covered over with 
Fleſh, and then with Skin, as in mot other Animals: 
But cloathed with a curious Mail of a middle Nature, 
ſerving both as a Skin and Bope too. As it were on 
purpoſe to ſhew, that the Great Contriver of Nature 
is not bound up to one way only, „ 

How aamirably are the Legs and Wings fitted for 
their intended Service? Not to overload the Body, 
nor to retard it, but give it the moſt proper and con- 
venient Motion. What, for example, can be better 
contrived for this Service than the Wings? Diſtended 
and ſtrengthened by the fineſt Bones, and theſe co- 
vered with the fineſt and lighteſt Membranes ; Some | 
of them adorned with beautiful Feathers: n And ma- 
ny of them provided with the fineſt Articulation; 
and Foldings, in order to be laid up in their Caſes, 
when they do not uſe them ; and yet always ready, 


to be extended for Flight. 
= 2. Thr 
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n iT is eafily ſeen, by the Microſcope, that the elegant Colours 
of Moths and Butterflies, are owing to neat and well-made Feather! 
ſet in Rows with great Curiofity and Exactneſs. 0 
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2. Tux Structure of the Eye is in all Creatures an 
zumirable Piece of Mechaniſm. But this is peculiar- 
y obſervable in that of an Inſet. Its Hardneſs 1s an 


excellent Guard, againſt external Injuries. And its 


duter Coat is all over beſet with curious, tranſparent 
lets, enabling it to ſee every way, without any 
Loſs of time, or trouble to move the Eyes. | 
Axp their Feelers, beſides their Ule in cleaning 
the Eyes, are a good Guard to them in their Walk or 
Flight, enabling them by the Senſe of Feeling to diſ- 
corer Annoyances, which by their Nearneſs might 
ecape the Siggjt. | „ 
' Tug Eye of a Fly is in truth an Aſſemblage of 
multitudes, often, many thouſands of ſmall Eyes, Na- 
ture has given each Fly two large reticular Eyes (that 
is, covered with a kind of Net-work.) And as each 
contains ſuch a multitude of ſmaller Eyes, one would 


imagine, this might ſuffice. Yet ſome Flies have 
four reticular Eyes; the two ſmaller are placed as 
uſual, the two larger are behind the other, on the 


upper Part of the Head. : 
In different Species the reticular Eyes are of different 
Colours, Some are brown, ſome yellow, green, red, 
and this in all the different Shades of thoſe Colours, 
And ſome have the Gloſs of Metals highly poli ſhed. 
Bur beſide theſe, many Species of Flies have a ſort 
of Eyes, which are not reticular, but of a perfectly 
ſmooth and even Surface, and far ſmaller than the re- 
ticular. Three of theſe are on the back of the Head 
of vaſt Numbers, which are triangularly placed. Some 
have more, and ſome have leſs then Three, Gnats 
have none of them. Their Heads are in a manner 
covered with their reticular Eyes, ſo as to leave no 
room or occaſion for ο ones ; 

Nox are theſe ſmooth Eyes peculiar to Flies. Other 


inſets alſo have them: The Graſs-hopper in parti- 


cular has Two, which are placed near the Noſe. 
3. THe Species of Inſects are almoſt innumerable. 


All of theſe ſome ſuppoſe to have no Heart, as they 


tave no ſenſible Heat, none that can be perceived ei- 
ther by the Touch, or by any other Experiment. 
| Vor. J. 5 But 
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But this is a miſtake. Many indeed have not ſuch 
an Heart as other Animals have: But all have ſome- 
thing analogous to it, ſomething that anſwers the ſame 
purpoſe. _ 3 1 5 
Sone likewiſe have thought, That Inſects have ng 
Reſpiration. But later Experiments ſhew, that there is 
no Species of them which has not Lungs, and thoſe 
larger in proportion than other Animals. In moſt of 
them they lie on, or near the Surface of the Body, 
And hence it is, that if Flies are beſmeared with Oil, 
or any other unctuous Matter, they die in a ſhort 


time, their Reſpiration being ſtopt, ſo that they are 


S *? 


properly ſuffocated, 


4. Sou alfo bave imagined, That Inſects were 
generated out of mere Putrefaction, becauſe they obſerr- 


ed Worms come out of putrefied Fleſh, which after- 


ward turned to Flies. But it is certain, if putrefying 
Fleſh, be ſhut up cloſe, no Worms are ever generated 
from it. Hence we learn, that Flies lay their Eggs in 
Fleſh, which hatch when it putreſies: 80 that the 
Animal juſt comes to Life, when its Food is ready 
for it. All Inſects lay their Eggs, where there is 
Heat enough to hatch, 122 and proper food as ſoon 
as they are hatched Thoſe whoſe Food is in the Wa- 
ter, lay chats Eggs in the Water: thoſe to whom Fleſh 
is a proper Food, in Fleſh. Thoſe to whom the 
Fruits or. Leaves of Vegetables are Food, are depoſited 
n. the proper, Fruits. or Leaves. And conitantly the 
an e kind is found on the. ſame Fruit or Plant. Thoſe 
that require more Warmth. are lodged by the Parent, 
in or. near the Body of ſome Animal. And as for 
thoſe to whom none of theſe Methods are proper, the 
Parents make them Neſts by Perforations in the Earth, 
in Wood, in Combs: Carrying in and ſealing up Pro- 
viſions, that ſerve both to produce the Young, and to 
feed them when produced. 

Tk Eggs of all Inſects become Worms, common- 
ly called Nymphe. They are next changed into Aurt- 
ke, ſo called, incloſed in a Caſe: And theſe dying, : 
Fly or. Butterfly ſucceeds. _ 


( 183 ) 

To trace thefe wonderful Changes- a. little, in one 
kind of Inſet, A S:l&-worm, from a ſmall Egg, be- 
comes a Worm of the Catterpillar kind, and feeds on 
Mulberry- leaves, till it comes to Maturity. Then it 
winds itſelf up into a ſilken Caſe, about the ſize and 
ſhape of a Pigeon's Egg, and 1s metamorphoſed into an 
furelia, in which State it has no Motion or Sign of 
life: till at length it awakes, breaks thro? its ſilken 
Sepulcher, and appears a Butterfly, 

As ſoon as the Silkworm has Strength, he makes 
his Webb, a ſlight Tiſſue, which is the ground of his 
admirable Work. This is his firſt Days Employ. 
on the ſecord, he covers himſelf almoſt over with 
Sik. The third, he is quite hid. The following 
Days he employs in thickening his Ball, always work- 
ing from one ſingle End ſo fine a Thread, that thoſe 
who have examined it, affirm it would reach fix 


Miles. 
Tag S:ilk-foider makes a Thread, every whit as 


frong, gloſſy and beautiful as the Silkworm. It 


ſpins from ſeven Nipples. Theſe, as ſo many wire- 

drawing Irons, draw out a viſcous Liquor, which 

gradually dries in the Air, and becomes Silk. 
Each of theſe Nipples contains many ſmaller Nip- 


ples, inviſible to the naked Eye; thro' the ſeveral Per- 


forations whereof, numberleſs finer Threads are drawn. 
before the Spiders begin to ſpin, they apply more or 
fewer of the large Nipples to the Body whence the 
Webb is begun. And as they apply them more or 


leſs ſtrongly, more or fewer of the ſmall Nipples come 


to touch: And accordingly the whole Thread will 


de compounded of more or fewer ſingle Threads. 


One compound thread frequently conſiſts of fifteen or 
lxteen ſingle ones. : 

Their Threads are of two kinds: One ſerves only 
for the Webb with which they catch Flies: The 


other is much thicker and ſtronger, in which they 
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—_ ä 3 — » 3 


o All boneleſs Inſects are Hermaphrodites, as are Snails, Leeches, 
nd many Sorts of Worms, But ſuch Worms as becom Flies are 
Wt; being indeed of no Sex. 
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wrap up their Eggs, in order to ſhelter them from 
the Cold, as well as from devouring Inſects. Theſe 
Threads they wind looſely round, reſembling the 
Balls of Silk-worms that have been loofened for the 
RT - | 

TRE Balls are grey at firſt, but turn blackiſh, when 
long expoſed to the Air. From theſe Balls a Silk is 
made, nothing inferior to the common Silk. It takes 
all kind of Dyes, and may be made into all kind of 
Stuffs. Only there is a difficulty in keeping the Spi- 
ders: for they are ſo extremely quarrelſome, that if an 
hundred of them be put together, in a few Hours 
ſcarce twenty will be left alive. | 

5. AMazinG Wiſdom is diſplayed in the make of 
the Common-Spider. She has Six Teats, each furniſhed 
with innumerable Holes. The Tip of each Teat is 
divided into numberteſs little Prominences, which 
ſerve to keep the Threads apart at their firſt Exit, 'til 
they are hardened by the Air. In every Teat, Threads 
may come cut at above a thouſand holes. But they 
are formed at a-conſidexable Diſtance, each of them 
having a little Sheath in which it is brought to the 
Hole. In the Belly are two little ſoft Bodies, which 
are the firſt ſcoutce of the Silk, In ſhape and tranſ- 
pater cy they eſemble Glaſs Beads, and the Tip of 


each ro 4 windins toward the l'eat. From the Root 


of e:ch Be: proce-ds another Branch much thicker, 
which atio winds toward the ſame Pert. In theſe Beads 
ard their Branches is contained the Matter of which 


the dilk is formed, the Body of e Bead being a kind | 


of Reſervoir; the two Branches, Canals proceeding 


from it. 


IT was before obſerved, that the tip of each Teat 
may give Paſſage to above a thouſand Threads. And 
yet the ſize of the Teat in the largeſt Spider, does not 
exceed a ſmall pin's head. But the ſmalleſt Spiders no 
ſooner quit their Eggs, than they begin to ſpin. In- 
deed their Threads can ſcarce be perceived, but the 


Web formed thereof is as thick and cloſe as any. And 


no wonder, as 4 or 500 little Spiders often concur in 


the ſame Work. How minute are their Teats! When 
. perhaps 


* 
+ * * 


T 1% 
jertiap3 the whole Spider is leſs than the "Vedt of ite 
Parent, Each Parent lays 4 or 50 Eggs, all „ rapt 
o in a Bag. And as ſoon as the young ones have 
broken thro? the Bag they begin to tpin, Pe 

Ax p even this is hot the utmoſt which Nature does. 
There are ſame kinds of Spiders ſo ſmall, as not to be 
diſcerned without a Microſcope, And yet there are 
Webs found under them! What mult be the Fineneſs 
of theſe Threads? To one of thele the fineſt Hair is as 
1Cart-Rope. 208 + 

TazrE are ſeveral Species of Spiders that fly: 
nd that to a ſurprizing Height. The laſt October, 
ys an eminent Writer, I took notice that the Air was 
rery full of Webs. I forthwith mounted to the top of 
the higheft Steeple on the Minſter [in 7or#] and could 
thence diſcern them yet exceeding high above me. 
dome of the Spiders that fell upon the Pinnacles I took, 
and found them to be of a kind, which ſeldom or ne- 
ter enter Houſes, and can't be ſuppoſed to have taken 
heir light from the Steeple.” ? 1353 


— —_— — 
* — — 


? ThrRE are divers Animals, 4s well as Spidets, that have 
me way of Conveyanice, utterly unknown to us. Thus the Anj- 
mals on the ſtanding Waters, ſo numerous as often to difcolour 
them, and tinge them red, yellow, or green. That theſe have ſome 
way of Conveyance is certain, becauſe not only moft ſtagnating Wa- 
ttrs are ſtocked with them, yea, not only new Pits did Ponds; bot 
een Holes and Guttets on the top of Houſes, Churches and Steeptes. 
Thit they have not Legs for travelling ſo far, is manifeſt: It is 
therefore probable, either that they dart out Webs, and can make 
themſelves Buoyant, and lighter than the Air: Or that their Bodies 
re natutally Jighter than Air, and ſo they can ſwim. from place to 
ice, It is highly grobable, the Eggs of fucli as ate ovipatous, may 
be light enough to float thetein, a BED 

To trace this matter farther « Every one muſt have obſerved 
Threads floating in the Air: But few confider what End they ſerve, 
They are the Works of Spiders. Theit uſual Method is, to let down 
Thread, and then dtaw it after them. But in the midſt of this 
wk they ſorfretimes deſiſt; and turning their tail according to the 
ind, emit a thread with as great violence, as a Jet of Water diſchar- 
fd from a Cock. Thus they continue darting it out, which tha 
Wind carries forward, till it is many yards long. Soon after, the 
Spider throws herſelf off from her Web, and truſting herſelf to the 
Air, with this Jong tail, will aſcend {yift; and to à great height with. 
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5 
6. A Tarantula is a kind of Spider, chiefly found | 


near the City of Tarentum in Apulia. It is about the * 
ſize of an Acorn and has eight Eyes and eight Feet, M ;nd 
Its Skin is hairy: From its Mouth riſe two Trunks, po 
little crooked and exceeding ſharp, Thro' theſe it fall 
conveys its Poiſon : they ſeem likewiſe to be a kind of Ml cull 
moveable Noſtrils; being in continual Motion, eſpe- len: 
cially when it is ſeeking its Food. It is found in other ſpet 
Parts of Italy, but is dangerous only in Apulia. And and 
there it does little Hurt in the Mountains (which are ana 
cooler) but chiefly on the Plains. Indeed it is not $ 
venomous, but in the Heat of Summer, particularlyM een. 
in the Dog-days. It is then ſo inraged, as to fly upon Ml Tu 
any that come within its reach. Tur ne 
1 — Wt 1 —geer 

it. Theſe Lines, which the Spiders attaches to them (tho' unob- 2 
ſerved) make theſe Air- threads, that waft them along the Air, and nie 
enable them to prey on many Inſects, which they could not reach Wil 
by any other means. he 
ALL Spiders that ſpin, young as well as old, caſt out theſe threads, 15 C 


and fail thereby in the Air. And the Threads themſelves ſhew the 
Uſe thereof, being uſually hung with the fragments of devoured A 

nimals. | © Þ 
Wu the threads are newly ſpun, they are alway ſingle, and are of | 
generally ſeen aſcending higher and higher. But when they are ſeen wo 
coming down, they are ſometimes compoſed of three or four, audi th; 
either without any Spider or with ſeveral. Tis plain this happens 


from the threads meeting and intangling in the Air, which of courle FAT 
brings them down, | he 

IT is common to {ee a Spider. mount to the topmoſt Branch of WM Gl: 
Buſh, and from thence dart out ſeveral threads one after another, wa 
trying, as it were how ſhe likes them. When ſhe has darted one ſe ord 
veral yards, ſhe will of a fudden draw it up-again, and wind it into: * 


link with her fore- feet, but more frequently break it off and let it 
go. A Spider will ſometimes dart out and break off many threads Cat 
defore it Spins one that it will truſt to. But at length ſhe Spins 038 
to her liking, and commits herſelf to the Air upon it. 

Tax Buſineſs of Feeding is not all the Uſe of theſe threads: but 


they evidently ſport and entertain themſelves by means of themy 

floating to and fro in the Air, and changing their height at pleaſures q 

Tnks Air-threads are not only found in Autumn, but even in the Jear 
the Depth of Winter. The ſerene Days at Chriſtmas bring out m4 Ger 
ny: But they are only ſhort and ſlender, being the work of you! 8 
Spiders, hatched in Autumn, and are thrown out, as it ſeems on 1 
in ſport. The thicker ones of Autumn are the only ones intende r01 
to ſupport the old Spiders, when there is plenty of ſmall flies in th 3 


Air which make it worth their while to ſail among them. 


| E 387 3 
Tre Bite coeds a Pain, like that by the ſtinging of 


2 Bee. In a few Hours the Patient feels a Numbnels, 
and the Part is marked with 3 ſmall livid Circle, which 
foon riies into a painful Fumour. A little after, he 
falls into a deep Sadneſs, breathes with much Dith- 
culty, his Pulſe grows feeble and his Senſes dull. At 
length he loſes all Senſe and Motion, and dies, unleſs 
ſpeedily relieved. An Averſion to Blue and Black, 
and an AﬀeCtion for White, Red. and Green, are other 
unaccountable Symptoms of this Diforder, .., 
THERE is no Remedy but One. While he lies 
ſenſeleſs and motionleſs, a Muſician plays ſeveral 
Tunes. When he hits on the right, the Patient im- 
mediately begins to make a faint Motion. His Fin- 
gers firſt move in Cadence, then bis Feet: Then his 
Legs, and by degrees his whole Body. At length he 


rites on his feet, and begins to dance, which ſome 


will do for ſix Hours without intermiſſion. After this 
he is put to bed, and when his Strength is recruited, 
is called up by the ſame Tune to a Second Dance. 
This is continued for ſix or ſeven Days at leaſt, till he 


is ſo weak he can dance no longer. This is the Sign 


of his being cured; for if the Poiſon aQed ſtill, he 
would dance till he dropt down dead. When he is 
throughly tired he awakes as out of Sleep, without 
remembring any thing that 1s paſt. And ſometimes 
he is totally cured : but if not, he finds a melancholy 
Gloom, ſhuns Men, ſeeks Water, and if not carefully 
watched, often leaps into a River. In ſome the Dif= 
order returns that time twelve-month, perhaps for 20 
or zo Years, Andeach time it is removed as at firſt. 
Can even Dr. Mead account for this? 4 1 

7. MENTIOx 


— 


1— — — 


q Eau ALL unaccountable are the two Relations publiſhed ſome 
years ſince, by a Phyſician of undoubted Credit. The firſt is: A 
Gentleman was ſeized with a violent Fever, attended with a Deli- 


rium. On the third Day he begged to hear a little Concert in his 


Chamber. It was with great Difficulty the Phyſician conſented, 
From the firſt tune, his Face aſſumed a ſerene Air, his Eyes were 
no longer wild, and the Convulſions ceaſed, He was free from the 
Fever during the Concert; but when That was ended, it returned. 
The Remedy was repeated, and boih the Delirium and Fever always 
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7. Mention was made of the extreme Smallneſ; or 
But how much ſmaller are thoſe 471. 
nalcula, diſcerned by the Microſcope? Theſe are in al. 
Even in that wherein the beſt Glaſ. 
fes can diſcover no Particle of animated Matter, after 


ſome Spiders. 
moſt all Water. 


a few Grains of Pepper, or a ſmall Fragment of 2 
Plant of almoſt any leind has been ſome time im i: 


Animals full of Life are produced and ſo numerous 2 


to equal the Fluid itſelf in Quantity. 
A $MALE Quantity of Water taken from any Ditch 


in Summer; is found to abound in juſt ſuch Creatures, | 


only larger. Nay any Water, ſet in open Veſfe!s in 
the Summer Months, wall after a few Days yield 
Multitudes of them. | 


Tnzse we know by their future Changes are the | 
Fly-worms of Gnats, and ſeveral other forts of Flies, | 
And we eaſily judge, they owe their Origin to the | 


Eggs of the Patent-ily there depoſited. No doubt then 


but the Air abounds with other Animalcala, as minute | 


as the Worms in theſe Fluids. And theſe are the Fly. 


worms of thofe Animalcula, which after a proper time | 
ſpent in that State, will become Flies like thoſe to 


them they owe their Origin. 


Tut Waters in which different Liquors are infuſed | 


afford a proper Matter for the Worms of different Spe- 
cies of Flies. And fome of theſe doubtleſs are vivipar- 
ons, others oviparous. This may occaſion the differ- 
ent time taken up for producing Inſects in different 


Fluids. 


— 


ä — * — 2 


ceaſed during the Concerts. In Ten Days, Mufic wrought an entire 
Care, and he relapſed no more. 

THE other Caſe is that of a Dancing-Maſter, who, thro' fatigue, 
fell into a violent Fever. On the fourth or fifth Day he was ſeized 
with a Lethargy, which after ſome time changed into a furious De- 
lirium. He threatened all that were prefent, and obſtinately retuſed 
all the Medicines that were offered him. One of them ſaying, that 


pethaps Mafic might a littfe compoſe his imagination, a Friend of 
The Patient ſtarted | 


his took up his Violin, and began to play on it. 
up in his bed, like one agreead!y ſarprized, and ſhewed by 
(his Arms being held) the pleafure that he felt. 
his arms, finding the Effect: of the Violin, looſened theit hold. and 
let him move them, according to the Tunes. In about a quarter of 
an hour, he fell into a deep Sleep, 


his Head 


Thoſe who held | 


When he awcke, be was vult | 


Fluid 
fly, 
time 
N 
celic 
ſaci, 
conc! 
Heat 
for 1 
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Parts 
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Tube 
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fluids. Thoſe proper for the Worms of a viviparous 
fly, will be ſooneſt full of them. Whereas a longer 
ime is required to hatch the Eggs of the Oviparous. | 

Now every Animalcule being an organized Body, how 
delicate muſt the Parts be, that are neceſſary to make it 
ach, and to preſerve its vital Actions? It is hard to 
conceive, how in fo narrow a Compaſs, there is an 
Heart, to be the Fountain of Life, Muſcles neceſſary 
fr its Motions, Glands, to ſecrete its Fluids, Stomach, 
md Bowels to digeſt its Food, and other innumerable. 
Parts, without which an Arimal cannot ſubſiſt. And 
zery one of theſe muſt have Fibres, Membranes, Coats, 
Veins, Arteries, Nerves, and an infinite Number of 
Tubes, whoſe ſmallneſs exceeds all Efforts of Imaginati-, 
om, And yet there are Parts that muſt be infinitely ſmal- 
er than theſe, namely the Fluids that move thro? them, 
the Blood, Lymph and Animal Spirits, whoſe Subtilty 
ven in large Animals is incredible. | 

As to ſome of the Animalcules obſerved by Lewenheeck,. 
te computed, that 3 or 400 of them placed cloſe toge - 
ther in a line, would only equal the Diameter of a grain 
of Sand. Twenty Seven Millions then of 
equal in bulk a grain of Sand! 1 I 

Bur Hart/ocker carries the Matter ſtill farther. “ If 
kys he, according to our preſent Syſtem of Ceneration, 


1 Animals were formed from the beginning of the 


World, and inclofed one within another, and all of them 


in the firſt Animal of each Species: How minute muſt” 


ie Animalcula produced now, have been at the begin- 
ting ? „ = 
8. Even the meaneſt and moſt contemptible of! nſects, 
ſhews the Wiſdom of its Creator. Flas, for inſtance, 
depoſit their Eggs only on ſuch Animals, as afford them 
a proper Food. Theſe haich into Worms of a ſhining 
Peart Colour, which feed on the Scurf of the Cuticie., 


In a fortnight they are very active, and if diſturbed,” 


luddenly roll themſelves into a Ball, Soon aiter they 
begin to creep, with a very ſwift Motion. When arrived 


at their full ſize, they ſpin a thread out of their Mouth, 


Wherewith they form themſelves a Caſe. After a fort- 


ight's Reſt here, each of them burſts out a perfect Flea, 


leaving 


theſe Animals 
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( 190 ) 
leaving its Exuviz behind. It is milk-white till the ſe. 
cond: Day before its Eruption: then it changes Colour 
and gets Strength, ſo that upon its firſt Delivery, it 
ſprings nimbly away. 5 | | 
9. A Lowe allo affords to our Obſervation, a very de. 
licate Structure of Parts. Tt is divided into the Head, 
the Breaſt and the Tail. In the Head appear two fine, 
black Eyes, with a Horn that has five Joints and is fur. 
rounded with Hairs, ſtanding before each Eye. From 
the Noſe projets in a Sheath the Piercer or Sucker, 
which it thruſts into the Skin. This is judged to be ſe- 
ven hundred times finer than an Hair, It has no other 
Mouth than this. . . © 
Tut Skin of the Breaſt is tranſparent, and from the 
under part of it proceed Six Legs, each having five 
Joints ; Each Leg is terminated by Two Claws, which 
It uſes as we would a Thumb and middle Finger. 
Ir one of them when hungry be placed on the back of 
the Hand, it will thruſt its Sucker into the Skin, and the 
Blood it ſucks may be ſeen paſſing in a fine Stream to 
the Fore-part of the Head. Falling into a roundiſh Ca- 
vity there, it paſſes on to another n in che mid. 
dle of the Head. Thence it runs to the Breaſt, and 
then to a Gut which reaches to the hinder Part of the 
Body, where in a Curve it turns again a little upwards 
It theo ſtands ſtill, and ſeems io andergo a Separation: 
Some of it becoming clear and watry, while other black 
Particles paſs down to the Anus, | 
Lier are not Hermaphrodites ; and the Males have 
Sings, which the Females have not. A Female lays in 
twelve days an hundred Eggs, which hatch in Six Days. 
TY, Suppoſe 
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r MrxuTE Animals are found proportionably much fironger and 
more active than large ones. The Spring of a Flea in its Leap 
vaſtly exceeds any thing greater Animals are capable of. Mr. De 
Liſle has computed the Velocity of a little Creature, which ran three 
Inche in half a Second. Now ſuppoſing its Feet to be the fifteenth 
Part of a Line, it muſt then, in order to travel over ſuch a Space 
in ſuch a time, make five hundred Steps, in the Space of three In- 
ches: That is, it muſt ſhift its feet five hundred times in a Second, 
or in the ordinary Pulſation of an Artery, What is the Motion cf 

any large Animal, in compariſon of this? Or what is the Swiftneſ 
of a Greyhound or a Race-horſe, to that of ſuch an Animalcuk- 
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wppoſe theſe produce fifty Males, and as many Fe- 
nales: Theſe Females coming to their full Growth in 
fighteen Days, may each in twelve Days lay an hundred 
fogs more. And theſe in Six Days more may produce 
1 Young 
creatures multiply) 
MosT Animals are ſubje& to Lice, but each of a 
liferent kind, and none of them like the Human. Nay 


wen Ivſe&3 are not free. Beetles, Ear-wigs and Snails 


xe particularly ſubje& to chem. Numberleſs little red 
lice are often ſeen about the Legs of Spiders, A ſort 
o whitiſh Lice are common on Bees. They are alfa 
fund on Ants, | 


FisHES, one would think, living in the Water, and 


rxerpetually moving to and fro, ſhould be free from Lice, 
jut they have their Sorts too, which neſl under their 
WH ccales, the Salmon in particular. Beſide which, there 


ve frequently found great numbers of long Worms, in 


te Stomach and other Parts of Fiſh. And theſe work: 
demſelves fo deeply into their Fleſh, that they cannot 
ally be got out. 

Many Inſects are bred in the Noſtrils of Sheep. One 


bey take out twenty or thirty rough tp. is at a time. 


rough, whitiſh Maggot is found alſo within the Inteſti- 
um Rectum of Horſes, Others are generated in the 
lacks of Cows, which at firſt are only a ſmall Knot, 
ting. an Egg laid there by ſome Inlet. Afterward it 
grows bigger, and contains a Maggot, lying in a puru- 
kat Matter, | 


ved in the Legs and other Parts of Men's Bodies. Yea, 
dere have been divers Inſtances, of Worms taken out of 
de Tongue, Gums, Noſe and other Parts, by a Perſon 
l Liceſter, before many Witneſſes. 

io. A veRY extraordinary kind of Inſet, is that 
wich is called a Death-avatch, becauſe it makes a Noiſe 
lke the beating of a Watch. They are of two kinds. 
One is a ſmall Beetle, ſomewhat more than a quarter of 
vinch long, of a dark brown, and ſpotted, having. a 
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E 


meath the Eyes. Dr. Derbam obſerved it to draw back 
| | its 


g Brood of five thouſand. So ſwiftly do theſe 


Is Perſia flender Worms ſix or ſeven Yards long, are 


ge Cap on the Head, and two Foelers ſpringing from 
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its Mouth, and beat wich its Porehead. He kept two he 
2 Male and a Female, in a box, for ſome Months, and oft 
could bring one of them to beat when he pleaſed, by im 
imitating its beating. And he ſoon found this ticking jv 


to be the way, whereby they wooed one another. ic. 
Tur other kind is a greyiſh Inſect like a Louſef 8 
which beats ſome Hours together without Intermiſſion hrs. 
and that ſlowly, whereas the former beats only ſeven oi zill 
eight Strokes at a time, and much quicker. It is very Hou 
common in Summer in all Parts of our Houſes, is nim can 
ble in running to ſhelter, and ſhy of beating, if diſturbed 3 fila 
but is free to beat, and to anſwer their beating, it yo purp 
do not ſhake the place where it lies. This commonly he 
if not always beats, either in or near Paper. It is at fi Clod 
'a ſma!l, white Egg, like a Nit. It hatches in Marg villa 
and creeps about with its Shell on. It is then ſmall reve 
than the Egg itſelf, but ſoon grows to the perfect Sizg and 
' 11. A Female-Fly, within four and twenty Hours af draw 
ter her Congreſs with the Male, begins to depoſit ha and! 
Eggs. on ſome Subſtance proper to give Nouriſhment ff Duſt 
the Worm that is to be produced. Theſe Eggs in gene we h. 
ral are white and oblong, But there are ſome of then they 
which are ſingular. To deſcribe one Species of then and 
may ſuffice, the Eggs laid, on Hogs-dung. ich 
Tux are white and oblong, but of a peculià So: 
make. At one end of each of tbeſe Eggs, between tha Flies. 
End and the middle, are two little Wings, ſtanding oi the H 
on either Side. As ſoon as the Fly has laid her Eęgi theſe 
ſhe thruſts them into the Dang. This keeps the Col liy th 
of the Egg foft ; otherwiſe the Embryo could never % tteir \ 
out. But if the whole Egg were thruſt in, the Creatullif deref. 


would be ſuffocated, as ſoon as it is hatched. Ther Crawl! 
fore Part only is to be immerſed, and Part to be left ou Flies a 
And this is admirably provided for by theſe Wing liz, tl 
For when the Female thruſts in the Egg, it eaſily enteſſ bey h. 
at the fmaller End, which is the Part firſt protrude Vo! 
from her Body: But it ſtops at the Wings, and ſo 'W___ 
upper Part remains open to the Air. 
So ut Species of Flies faſten their Eggs to the files . „T 


' Veſſels of Water. All theſe Eggs have a thin flake ru 1 


ning down the two Sides diametrically oppoſite, S0 on 
i | | | Wich at 

But they 

c Curlir 
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they look as if they were incloſed in a Frame. The Uſe 
of this Frame is, to hold the Body of the Egg more 
firmly to the Side of the Veſſel. Thoſe Eggs which 
have it not, are depoſited by the Female-fly with a 
viſcous Matter about them. | 


Some Flies lay their Eggs in the Bodies of Caterpi!- 
as. Theſe are at great pains to carry thoſe Cater- 


pillars to the places where it is proper their Eggs 
ſhould be hatched. There is one Species whoſe Worm 
en never ſucceed, unleſs it be both bred in the Cater- 
rillar, and that Caterpillar buried under ground. To tus 
JT purpoſe the Parent, when ready to lay her Eggs, forms 
Jl : hole in the ground, and covers it with a little 


Clod. Then ſhe goes in ſearch of a proper Cater- 


pilar, perhaps one much larger than berſelf, which 
revertheleſs ſhe drags to her Hole. This ſhe uncovers 
nd goes in to ſee if all is right. Then ſhe goes and 
draws the Caterpillar in. depoſits her Eggs in his Fleſh, 
and ſtops up the Hole with ſeveral Pellets of Dirt, and 
Duſt carefully rammed in between. When the Worms 


and afterward into the form of the parent-fly: In 
which State they eaſily make their way out of the ground. 

Some of theſe lay their Eggs in the Bodies of ſmaller 
flies. They often fly with one of them in their Legs, 
tie Head of it being cloſe to their Bellies. They carry 
tiefe to little Holes in the Ground. In the firit they 
lay their Eggs. Then they bring others, to be food for 


berefore their Parents carry them more every day: 
Flies after them. When the Worms change into Aure- 


dey have been feeding on. 
yo. 1, 'R 


| ä 


12. THERE 


1 


Tux Eggs of Inſects are uſually the occaſion of what are term- 
el lights. Theſe ſeldom happen but on the blowing of ſharp, 
alterly Winds. Many Inſects attend thoſe Winds, and lay their 
bras on proper Plants. Indeed the large Worms or Caterpillars 
Mich attend ſome Blights, ſeem to be only hatched by thoſe Winds. 
but they probably bring thoſe Swarms of Inſects, which occaſion 
lie curling of the Leaves of Trees. 
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ne hatched, they feed on the fleſh of the Caterpillar till 
they are full grown. Then they change into Aurelia, 


S 
ASA So.od 


heir Young when hatched, One Fly is not enough: 
Crawling backward into the Hole: and dragging in the 


iz, their Caſes are made of the Exuviæ of the Flies 
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12. Turks are few Inſects more prolific than the a 1 


Guat. 


ed like a Nine- pin. 


their Middles, and their narrower Parts ſtand upward, 


Viewep with a Microſcope, the larger End is ob. 
ſerved to be terminated by a ſhort Neck, the End of 
The Neck of 
each is ſunk in the Water, on which the Boat ſwims: 
For it is neceſſary it ſhould keep on the Surface, ſince 


Tus 


which is bordered by a kind of Ridge. 


otherwiſe the Eggs could never be hatched, 


8 — "EY — * OF" WO? dd... A... tt. A. A 2 * 


—— 
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EvER y Inſet feeds on one Plant and no other. 
lays its Eggs. 
and the reſt eſcape. 


All its Changes from the Egg to the perfect 
Animal are fulfilled in three Weeks or a Month: And! 
there are uſually ſeven Generations of them in a Vear, 
in each of which the Parent lays 2 or 300 Eggs. Theſe ® 
ſhe ranges in the form of a Boat, and Each Egg is ſhap. 
The thicker Ends of theſe are 


placed downward. They are firmly joined together by | 


On this only it 
Hence it is, that one kind of Tree only is blighted, 8 
All Trees then cannot be blighted at once, | 


unleſs one Wind could bring the Eggs of all Inſects, with as many 


different Degrees of Heat and Cold, as are required to hatch and 


preſerve each Species, 


ANnv what tho' we do not always perceive Animals in Blights? | 


By Microſcopes we diſcover Animalcula, a million times leſs than 


thoſe that are perceivable by the naked Eye. The gentleſt Air may 


waft theſe from place to place: So that it is no wonder if they are 
brought to us from Great Tartary, even the cold Air of which may 
give them Life, and from whence there is not ſo much Sea as to 


ſuffocate them in its Paſſage, by the Warmth and Saltneſs of its 
Vapours. 


TR EEs are preſerved from Blights, by ſprinkling them with To- 
bacco-duſt or Pepper-duſt, which are Death to all Inſects. 

Bor one kind of Blight is cauſed, merely by long- continued, 
dry, eaſterly Winds. 
Bloſſoms, ſo that in a ſhort time they wither and decay: Soon after, 


the tender Leaves are affected; their perſpiring Matter becoming 
thick and glutinous, ſo as to be a proper Nutrimenxt to the Inſects, 


Theſe ftop the Perſpiration in the tender 


which are then always found upon them, In this Calc, the In ſects “ 


are not the Cauſe, but the Effect of the Blight. 
IT is a kind of Blight that produces Galle, which are the Buds of 


Oaks ſwelled out. The Cauſe is, into the Heart of the tender Bud, | 
This Egg ſoon becomes a Worm } 


a Fly thruſts one or more Eggs. 
and eats itſelf a little Cell in the Pith of the Bud, which would have 


grown into a Branch, The Sap, which was to nouriſh that Branch, | 
being diverted into the remaining Parts of the Bud, theſe grow large | 


and flouriſhing, and become a Covering for the Cell of the Inſect. 
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Tas ranging theſe in ſo exact Order, requires the ut- 
noſt Care in the Parent. Goats lay their Eggs in the 


Morning Hours, and that on ſuch Waters, as will give 


dopport to their Young. Here the Parent places her- 
ſelf on a ſmall Stick, a Leaf, or any ſuch Matter near 


the Water-Edge, in ſuch a manner, that the laſt Ring 
but One of her Body, touches the Surface of the Water. 


The laſt ring of all, where there is the Paſſage for the 


Eggs, is turned upward, and every Egg is thruſt out 
jertically., When it is almoſt diſengaged, She applies 
i to the Side of the Cluſter already formed: to which it 


readily adheres by means of a viſcous Matter wherewith 
they are covered. 5 

Tu great Difficulty is, To place the firſt laid Eggs 
in a proper Poſition to receive the reſt, and to ſuſtain 
themſelves and them, in a proper Direction. Theſe 


ne with great Precaution places exactly, by means of 


ber Hinder legs. And when a ſufficient number of them 
| 2 are 


— — 


— * — 


Nor only the Willow and ſome other Trees, but Plants alſo, 
Nettles, Ground-ivy and others, have ſuch Caſes produced upon 
their Leaves. The Parent-Inſect, with its ſtiff Tail, bores the 
Rib of the Leaf when tender, and makes way for her Egg into the 
very Piih. Probably ſhe lays it there, with ſome proper Juice, to 
prevent the Vegetation of it. From this Wound ariſes a {mall Ex- 


creſcence, which when the Egg is hatched grows bigger and bigger, 


3 the Worm increaſes, ſweiling on each lide the Leaf, between the 
two Membranes. This Worm turns afterwards to an Aurelia, and 
then to a ſmall; green Fly. 

Taiz Meppo-Galls wherewith we make our Ink, are of this 
Number, being only Caſes of Inſects, which gnawed their way out, 
thro the little Holes we ſee in them. | 

Fox a ſample of the tender Balls, ſee the Balls as round, and 
ſometimes as big as ſmall Muſket-bullets, growing under oaken- 
leaves, cloſe to the Ribs, of a greeniſh, yeliowiſh Colour, Their 
din is ſmooth, with frequent rifings therein, Inwardly they are 
very ſoft and ſpungy ; and in the very Center is a Caſe, with a white 
Worm therein, which afterward becomes a Fly. As to this Gall, 
there is one thing peculiar, The Fly lies all Winter within this 
Ball, and does not come to Maturity *till the following Spring. In 
tie Autumn theſe Balls fall to the ground with their Leaves. Yet 
tle Inſect incloſed in them, is fenced againſt the Winter- Froſts, 
partly by other Leaves lying upon them, and partly by the thick, 
pungy Wall, afforded by the Galls themſelves, | | 


2 2 e 
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are arranged, all the reſt is eaſy : Inaſmuch as theſe are 


a firm Support, to all that follow them. 


12. A Cicadula is a ſmall Inſet found in May and June, 
on the Stalks and Leaves of Plants, in a kind of Froth, 
This Froth is not from 
the Plant, but the Mouth of the Animal; and if it be 
gently wiped away, will be preſently ſeen iſſuing out | 
of its Mouth, till there is as large a Quantity of it as 
before. They are of the ſhape of a Louſe, ſome being I 
They often | 
change their Skins, while they live in this Froth, and 
only creep a little, But when they leave the Plant they | 
hop and fly, having Wings which cover the whole Body. 

14. ThE moſt ſingular Part of the Life of a Drone fy, | 
It is then 


commonly called Cuckoo-/p:t. 


v hitiſh, ſ me yellow iſh, and others green. 


s that it paſſes in the form of a Worm. 
diſtinguviſhed from all other Worms by its long Tail; 


At diflerent times this is irdeed of diſterent Lengths; | 
but it is alvays longer than the Worm itſelf. It is 


round, ſmooth, and very ſmall at the Extremity ; ſome- 
times no thicker than a Horſe-hair. 


itſelf. It is an Aquatic, and never leaves the Water, 
'till it changes into its Fly-State, 6 
tudes in the mud at the bottom of Veſſels of ſinking 
Water, Put them into Veſſels of clean Water, and they 
will ſoon he the Uſe of their Tails. 
under water, they cannot live without breathing freih 
Air, ihis is the End to which their long Tails ſerve. For 
eren while they lie buried in the Mud, their Tails are 


extended to the top of the Water, and being open at the 
And as ſoon as 
they are in a Veſſel of freſh Water, they get to the bot- 


Extremity, let Air into their Bodies, 


tom and thruſt up their Tails to the Surface. They can 


lengthen them at pleaſure : To be aſſured of this, 0 
The Worms then 
lengthen their Tails proportionably, in order to breathe 


need only pour in more Water, 


from the Surface: By adding more and more Water you 


will find, they can extend their tails to the length of five | 


Inches: An extremely remarkable length for a Creature 
little more thai half an inch long, Beyond five Inches 


however they cannot go. And if you make the Water | 


of 


| To know the Uſe 
of this Tail, we muſt firſt know the Nature of the Worm | 


They he in multi- 
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of a greater Depth, they leave the bottom, and either 


rave] up the ſides of the Veſſel to a proper height; or 


eſe fwim in the Water, at the depth of fwe Inches. 

15. No Species of Flies is more remarkable, than the 
lager Fire ry of Famaica, It is above an inch long, 
nd proportionably broad. Moſt of its internal Parts 


xe luminous; only the thickneſs of the Cover hinders 
But on forciog the Rings that cover the 


is appearing. 
Body a little aſunder, Light iſſues from all the Entrails. 


The Head has two Spots Juſt behind the Eyes, which 


emit Streams of ſtroug Light. But tho? theſe flow na- 
urally from the Iaſect, yet it has a power of interrupt- 
ing them at pleaſure. And then theſe Spots are as opake 
3 the Surface of the Body. | 

A PERSON may read the ſmalleſt Print by the Light 
of one of theſe inſects, if held between the fingers, and 
moved along the Lines, with the luminous Spots over 
the Letters. They are ſeldom ſeen in the day, but wake 
with the Evening, and move and ſhine moſt part of the 
Night. They readily fly toward cach other. Hence 
the Negroes nave learned, to hold one between their 
fingers and wave it up aud down, which others ſeein 
ly directly toward it, and pitch upon the hand. They 
ue ſo torpid by day, it is hard io make them diſcover 
vigns of Life; and if they do, they preſently relapſe into 
tie ſame State of Inſenſibility. As long as they remain 
wake, they emit light: But they are vigorous only in 
tie Night. | 


16. ONE more Inſet of the Fly kind, we cannot 
paſs by unnoticed: Ihe Ephemeron, or Fly that lives but 


bert of a Day. lt appears uſually about Midſum- 
ner. It is produced about Six in the Evening, ard 
dies about Eleven. But before it becomes a Fly, 
k exifls three Years as a Worm in a Clay Caſe. It 
lerer eats from the time of its Change to its Death, 


tor has any Organs for receiving or digeſting Food. 


The Buſineſs of its Life is ſummed up in few Words. 
A; ſoon as it has dropt its Clay-Coat, the poor, little 
animal being now light and agile, ſpends the reſt of its 
bort, winged State, in friſking over the Waters. During 
this the Female being impregnated, drops her Eggs upon 


e Water. Theſe ſiak to the bottom, where they are 


R 3 hatched 
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hatched by the heat of the Sun into little Worms, wich 


make themſelves Caſes in the Clay, and feed on the 
ſame, or on what the Waters afford, without any needs 
of Parental Care. Thus they are Inhabitants of thell 
Water, till the Time comes for ſhaking off their Shell) 
and emerging into Air. | 
17. THE Eggs of Butterflies do not increaſe in Bulk 
while in the Body of the Female. As ſoon as they arg 
impregnated by the Male, they are ready to be laid] 
But this requires ſome time, both becauſe of their Nun4 
ber, and the Nicety with which ſhe arranges them. This 
indeed 1s the whole Buſineſs of her Life. For whe 
they are laid, ſhe dies. : 
Tak Female does not depoſit them at random, but 
ſearches out that fort of Plant, which the Caterpillarg 
can feed on as ſoon as they are hatched, Neither doe 
ſhe ſcatter them irregularly and without order, but diff 
poſes them with perfect Symmetry, and faſtens them 
together by a viſcous Liquor diſcharged from her own 
Entrails. And thoſe Species whoſe hinder Part is covered 
with long Hairs, gradually throw them all off, and 
therewith make a Neſt, wherein the Eggs are kepf 
ſafely, till the time of their hatching. 
18. SOME Caterpillars are hatched in the Spring, af 
ſoon as the Leaves they are to be fed on begin to bud} 
After thirteen days, they change into Aureliz, and 
having paſt three Weeks in that State, they iſſue for:h 
winged, with all the Beauty of their Parents: The 
Wings are ſcarce dry, before they ſeek to propagate the! 
Species. This done, the Male dies. The Female livet 
only to depoſit her Eggs, and then follows him. Natur 
never intending they ſhould eat in this State, has giver 
them no Organs for it: So that they would ſoon die o 
Hunger, could they eſcape thoſe great Devourers 0 
them, tne Birds, | 
CarERTILLARs are of no Sex, it not being thei 
buſineſs to propagate, *till they commence Butterflies 
Yet many of them are not ſo harmleſs as they ſeem; fol 
they deſtroy their Fellows, whenever they can. Pu 
twenty Caterpillars of the Oak together in a Box, will 


a ſufficient Quantity of Leaves, their natural Food. bs 
(6h 
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their numbers will decreaſe daily, 'till only one remains 


alive, The ftronger ſeizes the weaker by the Throat, 
and gives him a mortal Wound. When he is dead, the 
Murderer begins to eat him up, and leaves only the Skin 
with the Head and Feet. But this is not the Caſe of all. 
Many Species live peaceably and comfortably toge- 
her. | . | 
Ver even theſe are Expoſed to Dangers of a more 
terrible kind. The Worms of ſeveral Sorts of Flies, 
continually prey upon them. Some are upon, ſome un- 
der the Skin, and both eat up the poor, defenceleſs 
Animal alive, | En | 
IT is ſurprizing with what Induſtry theſe little Crea- 
tures weave'the Caſes, in which they pats their Aurelia. 
State, Some are made of Silk, mixt with their own 
Hair, with pieces of Bark, Leaves, Wood or Paper, 
There is one ſort that builds in Wood, and gives its 
Caſe an Hardneſs greater than that of the Wood itſelf, 


This is the Caterpillar of the Willow, which is one of 


thoſe that eat their Exuviæ. He has iharp teeth, where- 
with he cuts the Wood into a number of ſmall Frag- 


ments, Theſe he unites together into a Caſe, by means 
of a peculiar Silk, which is a viſcous Juice that har- 


dens as it dries. In order to make this Silk into the 
very Subflance of the Fragments, he moiſtens every one 


of them, by holding them ſucceſſively in his Mouth, for 


a conſiderable time. In this firm caſe he 1s afterward 
to be included till he becomes a Butterfly, But how 


| ſhall a Creature of this helpleſs kind, which has neither 


Legs to dig, norT'eeth to gnaw, get out of ſo firm and ſtrong 
a Lodgment as that wherein it is hatched ? Nature has 
provided for this alſo: As ſoon as it is hatched, it 
diſcharges a liquor which diſſolves the viſcous Matter 
that holds the Caſe together, ſo that the Fragments fall 
in pieces of themſelves. And accordingly, near its 
Mouth, there is always found a Bladder of the Size of a 


ſmall Pea, full of this Liquor. 


Some Caterpillars ſpin all the way they walk, a thread 
of Silk which marks their Journey. Now what End 
does this ſerve ? A little Obſervation will ſhew. Trace 


one of them till he chances to fall, and you will ſee 8 
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Uſe of this thread. Being faſtened to the Leaves and 
T'wigs, it ſtops the Creatures Fall. Nor is this all, It 
can alſo by means of this Thread, re- aſcend to the Place! 
from whence it fell. And when it is ſafe got Up apain 
it continues its Motion as before, 1 
ANOTHER Curious Artifice 1s that by which the ſame 
Species of the Caterpillars makes themſelves Caſes gf 
Leaves before they change into Aurelia. The niceſt 
Hands could not roll theſe up ſo elegantly, as they do 
without Hands or any thing like them. They perform 
it thus. The Caterpillar places itſelf on the upper Side 
of a Leaf, ſo far from the Edge that he can reach it with 
his Head. Turning himſelf round, he then brings the 
Edge of the Leaf, to the the point juſt oppoſite to it, It 
next draws lines from this Edge of the Leaf to that | 
Point: And doing this all the way along the Leaf, its M1, 
narrowneſs toward the Point makes it form acloſe Cafe 4 
there. It ſtrengthens the firſt bending of the Leaf, by MY 
many parallel threads, and then faſtening other threads de 
to the back part of the Leaf, draws them as tight as it M., 
can. The Cale is then formed. The ſame. Method re- ue 
peated makes the additional Caſe:, five or fix over each he 
other. And every one of thele is ſutficizacly ſtrong, fo 4 
as to make the inner ones uſeleſs, He then enters his | "i 
Cell, aud undergoes his Change. Meantime his Cover- inc 
ing ſerves him alſo for Food. For fo long as he has Miri 
need to eat, he may feed upon the Walls of his Caſtle: "1 
All of which may be eaten away, except the outer one Md 
of all. Probably every Caterpillar makes his Caſe 1 
thick enough, to ſerve the neceſſary Calis of his future Ani 
Hunger. | | 
Many Species of Butterflies lay a great number of Nn 
Eggs in the fame place. Theſe all hatch very nearly at Ga 
the ſame time. And one would naturally ſuppoſe, that MW te; 
the young Brood of all, would be incliazd to continue Ml cr 
and live together. But it is not fo, the different Spe- terp 
cies have different inclinations. Some keep together Wl Coy 
from the time they are hatched, till they change into Wl yh; 
Aureliz. Others ſeparate as ſoon as able to craw!, and WM IG 
hunt their fortune ſingle. And others live in Commu- | ing 
nity till a certain time, and then each ſhifts for itſelf ; 
| Thoſe | 
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Thoſe that live wholly together, begin by forming a 
Line with their little Bodies vpon a Leaf; their Heads 
| fanding even. and in this manner they move and 
at together. And often there are ſeveral Ranges of 
his fort, which makes fo many Phalanxes, and eat into 
he leaf they ſtand on, with perfe& Equality. | 

Many do this while young, which when they grow 


ge, make one common Habitation, ſurrounded by a 


Web, which is the joint Work of all: Within which, 
ach has a Neſt of its own Spinning. 

Wu they have made their common Lodging, each 
akes its Courſe over the Tree or Buſh for Food. Thus 


nany hundreds of them form a regular Republic. The 


eparate Cell of each, is finally the place, where it paſſes 
is Change into the Aurelia and perfect State. But many 
pecies ao not ſeparate even then: but are found in their 
Avrelia-State all huddled together, numbers of their 
Cafes making one confuſed Mats, | 

Ons thing more is highly obſervable in them, The 
Regularicy of their Marches. They are exactly obedi- 
et to their Chief. When they change their Quarters, 
me marches ſingle fiſt. Two others follow, and keep 
heir Bodies very nicely in the fame poſition with his. 
After theſe there follows a large Party. Theſe regulate 
their Motions by the former. And fo the Order is con- 
inued, thro' the whole Company. When the Lader 
turns to the right or left, the whole Body does the ſame 
nftently, When he ſtops, they all immediately flop, 
and march again the moment he advances. | 

19. The Outward Covering of the Body is, in many 


Animals changed ſeveral times: But in none more fre- 
quently than the Caterpillar. Moſt of theſe throw it off 


at leaſt once in Ten days. Indeed in the whole Inſect 
Claſs, the moſt numerous of all animated Beings, 
there is ſcarce one whicn does not caſt its Skin, at leaſt 
ence, before it arrives at its full Growth. But the Ca- 
terpillar changes more than his Skin: Even the outward 
Covering of every, the minuteſt Part of its Body, And 


phat they throw off has the Appearance of a compleat 


lnſect, preſenting us with all the external Parts of a liy- 
ng Animal. If the Caterpillar be of the hairy kind, 
the 
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the Skin it throws off is hairy, containing theCovering ofe.| 
veryHair. And even the Class and other Parts that are not H= 
viſible without a Microſcope, are as plain in this as in the har 
living Animal. But what is more amazing is, that the lt 
ſolid Parts of the Head, the Skull and Teeth are diſtin. MN”? 
guiſhable therein. The throwing off an old Skull and} - 
leeth, to make way for new ones, is an Act beyond all 
Comprehenſio n! A day or two before, the Creature re. LY 
fuſes to cat, and walks very flowly, or not at all. He 
turns from ſide to ſide, and often raiſes his Beak, and] 0 
gently deprefles it again, He frequently raiſes his 
Head, and ſtrikes it down rudely againſt any thing he 
ſtands upon Frequently the Fore- part of the Body is bo 
raiſed from the place, and thruſt very briſkly back. be 
ward and forward, three or four times together. There ie 
are likewiſe diſtinct Motions within every Ring. Theſe} 
are lererally inflated and contracted alternately, by 
which the Skin is looſened from them; till by this! 
means, and its remaining without Food, the Body is 
quite diſengaged from its Covering. 

Wurm this time approaches, all the Colours of thel 
Skin grow faint and loſe their Beauty, receiving no 
Nouriſhment from the Body. And as the Creature | 
continues ſwelling and ſhrinking, the Skin, being no 
longer ſupple, cracis along his back. The Crack always} 
begins, at tie ſecond or third Ring, from the Head. As} 
it opens, the New Skin is ſeen within. This Opening 
he eaſily inlarges, thruſting his Body like a Wedge, out | 
of the Slit, till he lengthens it thro? four Rings. Then 
he has room to draw out the Whole Body. Firſt, the 
Head is by ſeveral Motions looſened, drawn out of the 
old Skull, and raiſed thro' the Crack: This is then | 
laid foftly on the old Skin of the Part. By the fame} 
Motions the Tail End is diſengaged, drawn out end 
laid ſmoothly on the old Skin. It takes the Animal feve- 
ral Days, to prepare for the laſt Operation. But when 
the Crack is once made, the whole remaining Work is 
done in leſs than a minute. | 

Tus Hairs found on the caſt Skins of the hairy Cater- | 
pillars ſeem at firſt, like the other Part of the Exuviz, | 


io be * the Covering of the Hairs incluſed, But that | 
1s 
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Is not the Caſe. They are ſolid things themſelves, not 
MY barely Coverings. In truth, the Creature when firft 
hatched, has all itz Skins perfectly formed, one under 
mother, each furniſhed with its Hairs, fo that the old 
nes fall off with the old Skins. And probably the 
gecting theſe is one great Means of forcing off the old 
ins. 

PERHAPS the ſame fort of Mechaniſm is uſed even by 


For they really are ſo, as the Miſcroſcope ſhews. 
When the upper Skin of one juſt ready to change, is lit 
bogitudinally in the place where the Crack would be, 
he Skin may be taken off; and it is eaſily ſeen, how 
the New One lies below, The Hairs are diſpoſed in the 
niceſt manner, for lying ſmooth under the Upper Skin. 
They grow in ſeparate Tuffs, which never lie upon one 
mother, but together form one Surface. 

Ir is remarkable, That immediately after this Change 
hey appear much larger than they did before. And. 
hey really are ſo. The very Head and Skull are great- 
larger than before the Change. The Operation of 
he Cray-fiſn in changing its Shell, may explain this. 


hell than before. In both Caſes, the Body had grown 
b much, that it was too big for its Covering. However 
while it remained in it, the Parts were compreſt, and 
forced to lie in that narrow Room. But as ſoon as that 
Covering is off, every Part diſflends itſelf to its proper 
ze, | 
Indeed fo large a Skull, being a hard Subſtance in 
te Caterpillar, could not have been compreſt into a 
ſmaller. But the fact is, the New Skull never hardens 
ul the Change approaches, and then imperfectly. At 
the ſame time it neceſſarily takes from the place it is in, 
moblong Form. In this Shape it is found a few-Hours 
before the Old Skin is caſt off; not incloſed within it, 
but extended under the Skin of the firſt Ring of the Body. 
When the Old Skull is thrown off, the new one ſoon 
lardens and takes its proper Figure. | 
We call the Creature hatched from the Egg of a But- 
trfly, a Caterpillar. But it is a real Batterfly all that 
me. A Caterpillar changes its Skin four or five times, 
and 


thoſe Caterpillars, which do not appear to be hairy. 


This alſo is found conſiderably larger, when out of the 
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and when it throws off one, appears in another of the 


fame form. But when it throws off the laſt, as it is now 


ſo perfect, as to need no farther Nouriſhment, ſo ther 


is no farther need oi lech, or any other Parts of a Ca! 


terpillar. 


Tis plain from hence, that the Change of a Cater; 
pillar into an Aurclia, i HO the Work of a moment, bu 
is carrying on, from the very time of its hatching from 


the Egg. But while tie Buitcifly lies in the Body of the 


Caterpillar, its Wings are long and narrow, and wound 
up into the form of a Cord, and the Feelers are rolled up 
on the Head. The Trunk alſo is twiſted up and laid 
en the Head, but in a very different manner, from 
what it 1s in the perfect Animal, or indeed in the Au- 
relia. | g ” 

A BUTTERFLY then in all its Parts, is in the Cater- 
Pillar in all its States. But it is more eaſily traced, as it 
comes nearer the time of being changed into an Aurelia. 
The very Eggs hereafter to be laid by the Butterfly, 
are to be found not only in the Aurelia, but even in the 


Caterpillar, all arranged in their natural, regular Order, 


In the Caterpillar indeed they are tranſparent : But in 


the Aurelia, they have their proper Colour. 


As ſoon as the Limbs of the Butterfly are fit to be ex- 
poſed to the more open Air, they are thrown out from 
the Body of the Caterpillar, ſurrounded only with thin 
Membranes. And as ſoon as they arrive at a proper de- 


gree of Strength and Solidity, they break thro? theſe and 


appear in their perfect Form. | 
THz Animal then creeps a little on, and there reſts : 
The Wings being quite folded up. But by degrees | 
they expand, and in leſs than half an hour, appear in all 
their Beauty. * | | 
20, THE 
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t THE kind of Sea-ſhrubs, as they were formerly accounted, 
uſually termed Corallines, are in reality no other than Caſes for va- 
rious Species of Inſects. A French Gentleman was the firſt who | 
diſcovered this, Obſerving a great number of Inſects lodged in ſe- 


veral Parts of theſe marine Productions, ſoon inferred, That theſe 


were only Caſes made by theſe Creatures for their Habitations : And | 
many of them have ſince been found to be the Covers of Marine 
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the 20. Tre Aut lays Eggs like Flies, from which are 
nou hatched ſmall Worms without Legs. Theſe are ſharp 
at one end, and blunt at the other: After a ſhort time 
they change into large, white Aureliæ; vulgarly called 
fnts-Eggs : Whereas they are larger than the Ants 
themſelves. They move theſe at their pleaſure, When 
Vor. I. | an 
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payti: A ſtrange kind of Animal, To nearly partial ing the nature 
of tome Vegetables, that new, perfect Polypes perpetually. grow 
le Branches from the Trunk of the Parent. Yea, if a Polype be 
cut in pieces, every Piece will grow into a perfect Polype. | 
ALATE Writer informs us, © At the Iſle of Sheppey, I had the 
opportunity of ſeeing ſeveral branched Corallines, alive in Sea-water, 
ty the help of a commodious M+croſcope, and was fully aſſured, 
that theſe apparent Plants were real Animals, in their proper: Caſes, 
which were fixt to the Shells of Ovſters and other ſmall Shell. fiſſi. 
And at Brighthelmſtone, J ſaw thoſe Corallines in motion, whoſe Po- 
hpes are contained in Cups, ſupported by a long Stem hat appears 
full of Rings, or twiſted in form of a Screw. In the middle of the 
tranſparent Stems or Caſes, I could eafily diſcern the thread: like 
tender Part of the Animals. On ſeveral Parts of theſe Co- 
nllines there are little Bodies, which thro' the Microſcope appear 
x ſo many Bladders. To the uſe of thele I was quite a ſtranger 
before; but I now diſcovered, they are Habitations of young Polypes, 
which are produced here and there on the ſides of the Parent, as in 


be freſh-water Polype : Only in the marine ones they are protected 
mi this veſicular Covering, Theſe Veſicles appear at a certain ſea- 
in bon of the Year, according to the different Species of Corallines, 


and fall off, like the Bloſſoms of Plants, as ſoon. as the Polypes 
4 arive at maturity. „ | 
ByT Corallines are Caſes not of Polypes only, but of various 
YH Sorts of Animals: Which occaſions their being made of various 
: laterials, and in great Variety of Forms. Some are united cloſely 
and compactly together, forming irregular Branches, like Trees. 
11 MW Others riſe in Tufts, like the tubular Sort of Plants, diſtin& from 
| dne another. Some Malicſe Corallines are of a peculiar kind. © The 
Animals incloſed in theſe, reſemble the many-legged Spiders, uſu- 
E ay known by the name of Scoloendiæ. Their outſide Coats are 
formed of an aſh-coloured earthy matter, and cloſely united to an 
inner Coat, which is tough, horny, tranſparent, and extremely 
ſmooth. 
» Wi of a long Figure, like a Leech extended. It car turn itſelt in 
bis Tube, and move up and down the better to attack and ſecure 
is Prey. | 1 
Ir has two remarkable Arms. 
Right, Theſe are doubly feathered. The number of its Feet on 


The Left much larger than the 
e 
e cch fide of the Body excceds an hundred and fifty, - 


The Cavity of the Tube 1s quite round, tho' the An mal 
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an Ant's Neft is diſturbed, and the Aureliz ſcattered à. 
broad, the Ants are at infinite pains to gather them and! 
make them a Neſt again. Nay, thoſe of one Neſt will 
often do this for the Aureliæ of another. 
AT the bottom of an Anrs Neſt, which is built] 
with ſmall pieces of dry Earth, there is always a large 
Quantity of Eggs, Worms and Aureliæ. The Aureliæ 
are covered only with a thin Skin, and if opened ſhew! 
the Ant in its ſeveral Stages toward Perfection. 5 
In every Neſt, as in every Bee-hive, there are three 
kinds ef the Inſet, Males, Females, and working Ants, 
or Labourers. 'Fheſe laſt are neither Male nor Female, 
nor have any Buſineſs, but taking care of the young 
Brood. Male Ants have four Wings and three lucid 
Points on their Head, and their Eyes are larger than 
thoſe of the Females, or Labourers. They are not! 
Hund in the Neſts at all Seaſons, but only at particular 
times. It ſeems they are killed, (like Drone Bees) as 
Toon as the Scaſon for impregnating the Females is over. 
Tux Body of the Female is larger and thicker than 
that of the Male, or Labourer; and contains a great 
number of Eggs, placed in regular lines. She has alſo 
the three lucid Points on her Head, which feem to be 
* d by the Microſcop 
HE Ant examined by the Mic e appears a very 
beautiſul Creature. Its Head is —— 2 two » 
Horns, each having twelve Points. Its Jaws are indent- fr 
ed with ſeven little Teeth, which exactly tally. They n 
open fideways excceding wide, by which means the 
Ant is ' often ſeen graſping and carrying away Bodies of 
three times their own Bulk. It is naturally divided into 
the Head, the Breaſt and the Belly, each joined to the 
other by a ſlender Ligament, From the Breaſt proceed 
three Legs on each ſide, The whole Body is caſed overs 


e F rH mo TS . .c=, 


Et) OS 02 


by a Lancet, and thick-fet with ſhining, whitiſh Briſſes. 
To prevent the ſprouting of the Gon, the Ants cut Ar 


off all the Buds, before they lay it up. Yet tho? the th: 

Buds are cut off, there remains another Difficulty. "0 

Corn under ground will fwell and rot. To prevent this 

they have an Expedient, whereby it is kept as * in oſy 
; | Gly 
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heir Neſts as in our Granaries, They bring it out about 
Noon every Day, and ſpread it near their Neſt, in little 
Heaps, On a kind of dry Earth, provided for that pur- 
noſe, They carry it back at Night to their Magazine. 
But it 1s obſervable, they never bring it out, unleſs in a 
Day that promiſes to be fair, In the Prognoſticks of 
this they ſhew great Sagacity. Whete it is dangerous to 
expoſe. their Riches: in the Day time, by reaſon of the 
birds, they vary their Rule, bringing it out in the 
Night, and carrying it back in the Morning. 
Taey ſcout round the Country in queſt of Corn, 


dometimes they find none. However none returns emp- 


ty. One brings a Grain of Wheat ; Another, of Rye or 
Oats. A third; if he find nothing elſe, a particle of dry 
Earth, to lay the Corn upon, 

Tuxy do not eat at all in Winter, but ſleep like moſt 
ether Inſects. So that the Proviſion they make in Sum- 
mer is intended, not for themſelves but for their Young: 
There 1s a ſtrait Hole in every Ants Neft, about half an 
inch deep; after which it goes ſloping into their Maga» 
une, which is a different Place from that where they eat 
and reſt, Over the Hole they lay a flat Stone or Tile, 
to ſecure them from their great Enemy, the Rain. In 
fair Day, the Hole is open; but when they foreſee it 
will rain, and every Night, the Cover is drawn over, 
with great Ingenuity as weil as Labour. Fifty of the 


ſrongeſt of thera ſurround the Stone, and draw and ſhove. 


in Concert. The like pains they take every Morning, 
o thruſt it back again. | 
Ax Ant never goes into any Neſt but her own; if ſhe 
did, ſhe would be ſeverely puniſhed. And if ſhe re- 
turned again after this Warning, the. others would tear 
ber in pieces. Therefore they never attempt it, but in 
the laſt Extremity : Sometimes they will rather ſuffer 
themſelves to be taken. = ; 
AnTs do not bite, as is vulgarly ſuppoſed. But Red 
Ants have a Sting, which expreſſes a. corrofive Liquor, 
_ raiſes a ſlight Inflammation. The black Ants have 
no oting, N | 
On Ss an Ant-hill, a great Quantity of Eggs is 


alually found. They look like the Scatterings of fine 
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Salt, and are too minute to be ſeen diſtinctly by the naked | 
Eye. Thro' a Microſcope they appear like the Egos of Hut 
fmall Birds, and are as clear as the Air-bladder of Fiſhes. 
They lie in Cluſters under cover of ſome light Earth. 
The Ants ſeem to brood over them, till every Granule 
is hatched into a Worm, not much larger then a Mite, 
In a ſhort time theſe turn yellowiſh and hairy and grow 


to near as big as their Parent. They then get a whitiſh | " 

Film over them, and are of an oval Form, If this Co- * 

ver be opened after ſome Days, all the Lineaments WI, 

of an Ant may be traced ; tho' the whole is tranſpa- 0 

rent, except the Eyes, which are two dark Specks. I | 

| Tre Care theſe Creatures take of theirYoung is amaz- in 
155 ing. Whenever a Hill is diſturbed, all the Ants are Wi; 
EL found buſy, in conſulting the Safety, not of themſelves, | " 
i5 but of their Offspring. They carry them out of ſight as WM, 
; i ſoon as poſſible; and will do it over and over, as often Miez 
4 as they are diſturbed. They carry the Eggs and Worms by 
3 1 together in their haſte: But as ſoon as the Danger is Wi | 
14 over they carefully ſeparate them, and place each by H 
24 themſelves, under ſhelter of different kinds, and at vart- 1 
5 cus Depths, according to the different degrees of Warmth n 
which their different States requ re. | Ii 
In the Summer they every. Morning bring vp the Au- Wn 

reliz near the Surface of the Ear h. Aud from Ten in u 

the Morning till about five in the Afternoon, they may | he 
be found juſt under the Sa;face. But if you ſearch at Ye 
Fight in the Evening, they will be found to have car- Wi. 
ried them all down. And if rairy Weather be coming il. 
on, they lodge them at leaſt a foot deep. * 

21. One of the moſt dreadful Enemies of the Ants is ho 
the Formica-leo or Ant-Eater : It is ſoft as a Spider, but y 
has in its Form fome reſemblance of a Wood-louſe. Its 1 

Body is compoſed of ſeveral Rings: It has ſix Legs, four WW, 
Joined to the Breaſt; and the other Two to a long Part, b. 

which may be termed the Neck. Its Head is ſmail and WW 
flat, and it has two remarkable Horns; the Sixth of an 5 

inch long, as thick as a Hair, hard, hollow and hooked 4 

at the End. At the origin of each of theſe Horns, it . 
has a clear and bright black Eye. 1 
5 : 189 ine 
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Hs is not able to hunt after Prey, nor to deftroy laig 1 


Inects. He can only inſnare ſuch: as come by his 


ization, and of theſe, few are ſuch as he can manage. 
all the winged Tribe eſcape by flight, and thoſe that 


Ie hard Shells are of no uſe to him, the Smallneſs of 


he Ant, and its want of Wiegs, make it his deſtined 


Ney. The Manner wherein he proceeds is this, He 
Wally incamps under an old Wall for Shelter, and al- 


rays chuſes a place where the Soil is compoſed of a light, 
iy Sand, In this he makes a Pit in ſhape of a Funnel, 
thich he does in the following manner. | 

lr he intends the Pit to be but ſmall, he thruſts his 
inder Parts into the Sand, and by degrees works him- 
af into it. When he is deep enough, he toffes out 
wth his Head the looſe Sand which is run down, artfully 
browing it off, beyond the Edges of the Pit. Then he 
les at the bottom of the ſmall Hollow, whick comes 
bping down to his Body. | 

zur if he is to make a longer Pit, he firſt traces a 
ger Circle in the Sand. Then he buries himfelf in it, 
nd carefully throws off the Sand, beyond the Circle. 
Thus he continues running down backward in a ſpiral 
line, and throw ing off the Sand above him all the way, 
il he comes to the point of the hollow Cone, which he 
has formed by his Paſſage. The length of his Neck and 
he Flatnefs of his Head, enable him to uſe the whole as 
i Spade. And his Strength is fo great, that he can 
low a Quantity of Sand, to fix Inches diſtance. He 
kewiſe throws away the remains of the Animals he has 
fkwoured, that they may not fright other Creatures of 
te ſame Species, | | 

WarRe the Sand is unmixt, he makes and repairs his 
Ni with great Eaſe. But it is not fo, where other Sub- 
knees are mixt with it. If when he has half formed his 
|#, he comes to a ſtone not too large, he goes on, leav- 
hy that to the laſt. When the Pit is finiſhed, he creeps 
backward to the Stone, and getting his bachſide un- 
& it, takes great pains to get it on a true poiſe, and 
ken ereeps backward with it, to the top of the Pit. 

We may often fee one thus labouring at a Stone four 
ines as big as his own body. And as n can only move 

S 3 | back- 


a } 


back-ward, and the poiſe is hard to keep, eſpecially up 
a ſlope of crumbly Sand, the Stone frequently ſlips when 
near the verge, and rolls down to the bottom. In this 
Caſe he attacks it again, and is not diſcouraged by five 
or ſix Miſcarriages; but attempts it again, till at length! 
he gets it over the verge of his place. Yet he does not 
leave it there, leſt it ſhould roll in again, but always red 
moves it to a convenient Diſtance. | OD | 
Wren his pit is finiſhed, he buries himſelf at the bot 
tom of it in the Sand, leaving no part above it, but thef 
tips of his Horns, which he extends to the two Sides of 
the pit. Thus he waits for his Prey. If an Ant walk on 
the edge of his pit, it throws down a little of the Sand# 
This gives notice, to toſs up the Sand from his Head on < 
the Ant; of which he throws more and more, till ha þ 
brings him down to the bottom, between his Horns 
Theſe he then plunges into the Ant, and having ſuckedM t! 
all the blood, throws out the Skin as far as poſlibleM b 
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This done he mounts up the Edges of his Pit, and if f. 
they have ſuffered any Injury, repairs it carefully. HA e 
then immediately buries himſelf again in the Center, q ! 
wait for another Meal. | A y 

Txr1s Creature has no Mouth, but it is thro? its Hora 8 


that it receives all its Nouriſhment. And as they arc {a ir 
neceſſary for its Life, Nature has provided for the reſtor bt 
ing them, in cate of Accidents : So that if they are cu al 
off, they ſoon grow again. ot 
WHEN he has lived his Stated time, he leaves his piii 
and is only ſeen drawing traces on the Sand, After thiM| nc 
he buries himſelf under it, and incloſes himſelf in a Caſe th 


This is made of a ſort of Silk with Grains of Sand ce B. 
mented together by a. glutinous Humour which he emits de 
But this would be too harſh for his Body: So it ſerveM or 

only for the Outward Covering. He ſpins within it On w. 
of pure, fine, pearl-coloured Silk, which covers hiM tir 
whole Body. When he has lain ſometime in this Caſi up 
he throws off his outer Skin, with the Eyes, the Horn th; 
and ail other exterior Parts, and becomes an oblong. 
Worm, in which may be traced the form of the futu wi 
Fly. Thro' its tranſparent Skin may be ſeen, new Eyes de 
new Horns and all other Parts of the perfect Animal. Thi th; 
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Worm nals] its way about half out of the Caſe, and c 
mains, Without farther Lite or Motion, till the perfect 
Fly makes its way out of a Slit in the back. It mucii 
ſeſembles the Dragon-fly. The Male then couples wirn 
the Female and dies. 

22, Tyz Sapacity of Be in making their Combs, 
cannot be too much admired. The Labour is diftributed 


regularly among them. The ſame Bees, ſometimes 


carry the Wax in their Jaws, and moiſten it with a Li- 
quor which they diſtil upon it, and ſometimes build the 
Walls of their Cells. But they that form the Cells, 
never poliſh them. Others make the Angles exact, 
and ſmooth the Surface. The bits of Wax which are 
ſcraped off in _ this, others pick up, that none may 
be loſt. 

Tross that poliſh, work lonoer than thoſe that build 
the Walls; Polithing not being {o laborious a Viork as 
building. They begin the Cc wb at the t 19D of the Hive, 
faſtning it to the moſt ſolid Fai: thereof, Hence they 
continue it from top 10 en , ard from Side to ſide. 
And to make it more folid, the; 4 4 uud of tempered 
Wax, oy much like Glew. he Cells are always | 
dix-ſided: A Figore, which beßde the Advantage it has 
in com mon ui. h the Square, of leaving no Vacancies 
between the Cells, has this peculiar to itfelt, that it in- 
dudes a greater Space within the fame Surface than any 
other Figure. | 

Howsy exſudes from all ſorts of Flowers, the bittereſt 
not excepted, if they have any Utricle at the bottom of 
the Flower-leaves; for there chiefly it is lodged, The 
Bee thruſting 1 in 0 trunk ſucks it out, into a fmall Blad- 
der in his Belly. When this is full he returns, enters 
one of the Cells, and diſcharges it there, thro' his Mouth, 
which be then opens wide, moving his Head at the N 
time to and fro. If a Drop be 11] placed, he ſucks it 
up again, and diſcharges it anew. When a Cell is filled, 
they ſtop it up with Wax. 

Ir is a grand Queſtion, Is there any Part of & Plant 


without Iron? It is certain, Honey is not. And if fo 


delicate an extract from the fineſt Part of Flowers, and 
that farther elaborated in the bowels of the Inſect: If 
this be not without Iron, we may 4 of ſceing any 
Par t fo, | THe 
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THe Sting of a Bee or Waſp is a curious piece of 
Work. It is an hollow Tube, within which, as in a 
Sheath, are two ſharp-bearded Spears. A Waſp' | | 
Sting has Eight Beards. on the Side of each Spear, | 


ſomewhat like the Beards of Fiſh-hooks. Theſe Spears | 


in the Sheath lie one with its Point a little before that 


of the other. One is firſt darted into the Fleſh, which | 


being fixt, by means of its foremoſt Beard, the other MI" 
ſtrikes in too, and fo they alternately pierce deeper, 


the Beards taking more and. more hold in the fleſh: | 


| Afterward the Sheath follows, to convey the poiſon MI" 
into the Wound. When the Beards are lodged deep 
in the Fleſh, Bees often leave their Stings behind 

them, if they are diſturbed, before they have time, 


to withdraw their Spears into their Scabbard. 

Tag Queen-Bee is ſomewhat larger, conſiderably 
longer, and of a brighter Red than Others. Her 
Office is, to direct and lead the Swarm, and to raiſe 
a new Breed. She brings forth Ten, Fifteen, or 
Twenty Thouſand young ones in a Year : So that She | 
may literally he ſaid to be the Mother of her People, 
In an Hive of Eight or Ten Thouſand, there is uſu- | 
ally but One Queen Bee. 

Drones, or Males have no Stings, and are larger and 
darker- coloured than the working Bees. The Eggs 
for them are placed in a larger ſort of Cells. They 
are alſo Nurſes to the Voung Brood. 

IT is certain Bees foreſee Rain, tho? we know not 
how. Hence no Bee is ever caught in a ſudden 
Shower: Unleſs it be far diſtant from the Hive, or 
any way hurt or ſickly. | 

Tnus much may be ſeen on the Outſide of the 
Hive. But when we look within, how is the Wonder 
increaſed! To ſee fo many thouſands all fo buſily at 
work, and with ſuch admirable Regularity! Nor is 
there leſs wonder in obſerving the Cluſters of them, 
when they take ſome reſt. Their Method then is, 
to get together and hang one to another in vaſt Num- 
bers. When theſe Cluſters are large, they are only 
ſhapeleſs Heaps; when ſmaller, they are a ſort of 

Feſtoon or Garland, each End being faſtened to 5 
| | | Branch 
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jranch, and the middle dropping from it. The man- 
Jenin which they hang is this. Each with one or 
oth of his Fore-legs lays hold of one or both of the 
hinder-legs of the Bee that is next above it. yy 
TzhRo' a Glaſs-hive we ſee, that as the Combs are 
arried down from the top to the bottom of the Hive, 
ach is placed parallel to the former, but not touch- 
rg it, there being a Space between for the Bees to 
tak. Thefe are their public Streets, and by means 
f theſe they can make uſe of every Cell. There are 
ixewtſe Alleys cut from Street to Street, thro? the 
ubſta: ce cf the ſeveral Combs. | | 
A the Cells are uſed in common. Some of them 
ontain only Honey, and are covered with a Lid of 
Wax, Theſe are never touched by any Bee. But 
ther Cells are open, and a Bee is often ſeen ſo lodg- 
in one of theſe, that only its hinder Part appears. 
ſhe Meaning hereof is, cach of theſe open Cells con- 
ans at the bottom a Bee- Worm. Certain Bees duly 
ſit the'e, plunging their Heads into the ſeveral Cells, 
ne after another. | 
TE Fruitfulneſs of the Female is the leſs ſtrange, 
men we conſider the number of the Males, In any 
live there are, at the Seaſon, everal Hundreds: In 
me, two or three theuſand. I heſe are the joint 
athers of the numerous Offspring, and when they 
ave done their Work, are al: killed. The Wings of 
lie Female reach only to the third Ring of her Body: 
Whereas thoſe of all other Bees cover the whole Body. 
but tho? ſhe is thus eaſy to be diſtinguiſhed, yet few 
lire ever ſeen a Queen-Pce: As ſhe is always cloſc 
brered in the Hive. | 
Ma. Reaumur, deſiring to try, how far the c- 
unts given of the Homage paid by the others to the 
Ceen- Bee was true, cauſed a Suprm of Bees to be 
zept down into a Glaſs-hive. Amone theſe there 
% one Female. She was ſoon dillinguiſhed by her 
hape, and the Short: eſs of her Wings. For a while 
e walked alcne at the bottom of the Hive; the reit 
ming to regard nothing but their own Safety. The 
male after going twice or thrice up the ſides of the 
e, to the top of it, where they were hung, at laſt 
geir g 
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going in among the Cluſter, brought down about a ; 


ozen with her. Attended with theſe he walked 2 
along ſlowly at the bottom of the Hiv. Y%ut the MI... 
reſt continuing at the top, ſhe went agi gain, his 


till they all came down and form-d a C: about - 
her, leaving her a free Paſſage wherever ſl. ed to 


walk, and feeding her with the Honey th ga- * 
thered for themſelves. f . 


Tak Hive was large enough for more their 6 
Number. However the Female ſeemed t ir, it“ A 
would not be large enough for the Family in was to 


produce. So gathering them all about her, . went 2 
out and flew to a neighbouring Tree. Ali followed MI” 
her, and formed a Cluſter about her, in the common 5 | 
way. | YN 

Tux Bees follow their c_ wherever ſhe goes. 4 
And if ſhe be tied by one of the Legs to a Stick, all the 4 


Swarm will gather in a Cluſter about her, and by re- 
moving the Stick may be carried any where. . 

NaTurE ſeems to have informed the common, 
Bees, that they are to bring up the Offspring of this, 
Female. Therefore they ſerve her in every thing. 
If by any means ſhe is dirted, all the reſt try who 
ſhall clean her. And in cold Weather, they cluſter 
together about her, to keep her warm, Nor do they 


ſhew this reſpect to One Female only, Mr. Reaumur, [: 
at ſeveral times, put ſeveral Females, marked with} thus 
different Colours, into the ſame Swarm. And alli on 


theſe were, for a time, received as well as the proper 
Female. | they 

Tat Swarm which leaves an old Hive, have often 
three or more Females. Theſe have their ſeveral Fol- fem 
lowers. And each with her Followers, were the ud 


number ſufficient, would form a diſtint Swarm. A ume 
it is not, they all go into the ſame Hive. But all, 1 
except one, are ſoon deſtroyed. The reaſon is, The Hoy 
working Bees of an Hive have enough to do to prey hals 
pare Cells, for lodging the Eggs of one Female, anc ly 
it would be impoſſible for them, to prepare twice ona” © 
thrice that number. ade 

SoME TIMES in Two Parts of a Swarm, there ar T 
more than two Female Bees. In this caſe too, as ſoon 34 * 


the 


( 215.) 
bey are lodged in the Hive, all are killed but One. 
Nature deſigns but one Female for each Swarm. But 
s many things may deſtroy, the Egg or Worm of 
dais fingle Femaie, it was needful, that Proviſion 
" FF hould be made for Accidents. So that there are of- 
en twenty Females which live to Maturity with the 


bees of one Swarm. But One only is then ſpared, 
| whether they go out with the Swarm, or remain 
A vithin., 2. 3 
as ſoon as the Swarm is gone out, the firſt Work 
ö of the remaining Bees, is to deſtroy the young Fe- 


15 nales. Theſe are all immediately killed and carried 
J out of the Hive: and it is common, the Morning af- 
ter the going out of a Swarm, to ſee fix, eight or 
nore Female Bees, lying dead at ſome diſtance from 


One, is her having Eggs ready to be hatched. Ac- 
crdingly if new made Cells be examined, ſhe will be 
fund the very next day, to have laid Eggs in many, 


males be examined, there will be found either no 


—_— _.W 
* 


nuſt have been a long time before any could have 
been laid. | | 

Ir is not at all times however, that the Bees are 
thus cruel to the ſupernumerary Females; but only at 
the time when they are newly eſtabliſned in their Ha- 
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they are as kind to ſtrange Females as to their own, 

BY Mr. Reaumur tried the Experiment, by putting a ſtrange 
J icmale into a Hive, where the Combs were perfect, 
end filled with Honey. And the Bees ſhewed the 

ame Reſpect to Her, as to their proper Sovereign. 

Tas HYax is furniſhed by the Farina or Meal of 
Flowers; the Honey, by certain Veſicles, near the 
Baſis of the Flower-leaves, which continually ſecrete 


or a Juice of ſuch a Nature as will produce. Honey, 
inder her Management. 

Taxes Common Food of the Bee is the Farina of 
Flowers: A great Part of which after it has ſerved 
hem forNouriſhment, is thrown out at . in 

| erm 


de Hive. What determines the Bees in favour of 


not all. Whereas if the Bodies of the rejected Fe- 


Iggs at all, or Eggs ſo extremely minute, that it 


4 e. 


bitation, and in Want of all things. At other times 


ifweet Juice. From theſe the Bee fucks either Honey, 
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to feed upon the Honey they have brought, that the) 


5 
form of Wax. The Huey depoſited in their waxel 
Cells, is for Food when Thos cannot go abroad td 
Tearch for other Fog d. 1 

Tas Bee that comes leaded to any Cell, ſoon diff 
Charges his Honey into it. No ſooner is he gone 
than another comes, and ſo oa, till the whole Celli 
filled. But that which lies uppermoſt is always of 
different Appearance from the reſt of the Honey. 1 
is a kind of Cream, which both keeps the Honew 
moiſt, and prevents its running out by Accident. 
Tris Cruſt or Cream was not, as one wou! 
think, voided laſt, but was gathering from the firſt} 
For the Bee which comes loaded to the Cell, does noff 
at once diſcharge his Honey, but entering into it af 
deep as may be, thruſts out his fore- legs, and pierce 
an Hole thro” the Cruſt. Keeping this open with hifi re 
feet, he diſgorges the Honey in large Drops from hig ing 
Mouth. He then cloſes the Hole, and this is regular 
done by every Bee that contributes to the commoi Ce. 
Store. 
Bor every Bee that comes loaded to the Hive, doe A 
not depoiit his Honey in the Cell. They often dill nig 
Poſe of it by the way. Inſtead of going to any Cell 
they often go to thoſe that are at work and call then 


Pa 


may not be obliged to intermit their Work, on thi 
account of Hunger. Theſe feed on the ſtore of th 
friendly Bee, by putting their Trunk into her Mouth to. 
exactly in the ſame manner as they 15 into the bot}. . 


tom of Flowers. this 
Some Cells in every Hive contain Honey for im bort 
mediate Conſumption, as in cafe of bad Weather nd 
And theſe are always open at the top. Others conf he 
tain their Proviſion for the Winter. Theſe are al * 
cloſed down with a ſtrong Lid, not eaſily to be re N 
moved. Such is the Wiſdom which the Great Autho Wor 
of Nature has imparted to ſome of the moſt inconkn 3 
derable of his Creatures! 1 
a 7 

Wat 
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f General Obſervations and Reflections. 1 
en s to the Number of Animals, The OTE of 1410 
Beaſts, inc uding alſo Serpents, are not very 1 
i numerous. Such as are certainl, known and clearly 111 
lt deſcribed, are not above an hundred and fifty. Aud 14 
08 jet probably not many that are of any conhderabie J 
af Neves, have eſcaped the Notice of the Curious, 10847 
e rar Species of Birds, known and veloribed are 11 
ng rear five Hundred, and the Species of Fits, edlud- E 
119 ing Shell-fiſh, as many : But if the 8/ %, ave taken 4 
1) in, above fix times the Number. How many ot each 9 
on Genus remain undiſcovered, we cannot very nearly 71 
tonjecture. But we may ſuppoſe, the whoie Sum of | 341 
e Beats and Birds to exceed by a Third Part, and 1 
il Fiſhes by one Half, thoſe that are known, ith 
v BOT In ects, taking in the Exſap guicus, both ter- 1 
"8 <ftrial and aquatic, may for number vie even with At 
e Plants themſelves. The Exſanguious alone, by what 40H 
br. J Liſter has obſerved and delineated, we may con- Lil 
ng jecture cannot be leſs (if not many more) than three 11 
di thouſand Species. Indeed this Computation ſeems to vo 
i be much too low): for if there are a thouſand Species in 
this Iſland and the Sea near it; and if the ſame pro- 
portion hold between the Inſects native of England, 


and thoſe of the reſt of the World (about a Tenth :) 
The Species of Jaſects on the whole Globe, will 
imount to Ten thouſand 

Now if the number of Creatures even in this lower 
World, be fo exceeding great; How great, how, im- 
menſe muit be the Power and Wiſdom of Him that 
lormed them All! For as it argues far more S<1jl in 
in Artificer, to b: able to frame both Clocks and 
Watches and Pumps and many other Sorts of Ma- 
Vor. . T | chines, 


(6 218.) 


chines, than he could diſplay in making but one of . 
thoſe Sorts of Engines: So the Almighty declares © 
more of his Wiſdom, in forming ſuch a multitude of It 
different Sorts of Creatures, and all with admirable t 
75 unreprovable Art, than if he had created but a 
CW. 1 
2. AAN. The ſame Superiority of Knowledge It 
would be diſplayed, by contriving Engines for the 1 
ſame Purpoſes after different Fathions, as the moving It 
Clocks or other Engines by Springs inſtead of 
Weights: And the infinitely wiſe Creator, has ſhewn f 
by many Inſtances, that he is not confined to one only ill p 
Inſtrument, for the working one Effect, but can per- f 
form the ſame thing by divers Means. So tho? moſt & 
flying Creatures have Feathers, yet hath he enabled i is 


ſeveral to fly without them, as the Bat, one ſort of n 


8 
> 


Lizard, two ſort of Fiſhes, and numberleſs Inſects. A th 
In like manner, altho* the Air-bladder in Fiſhes MM |: 
ſeem neceſſary for Swimming: Yet are many ſo form- de 
ed as to ſwim without it, as firſt the Cartilaginous kind, pe 
which nevertheleſs do aſcend and deſcend at pleaſure, of 
_ altho? by what means we cannot tell. Secondly, The ge 
Cetaceous kind: The Air which they receive into their 
| Lungs, in ſome meaſure anſwering the ſame Ed. Fd 
YET again. Tho' Gop has tempered the Blood du 
and Bodies of moſt Fiſhes to their cold Element, yet to MII Ju 
ſhew he can preſerve a Creature as hot as Beaſts them- i eve 
ſelves in the coldeſt Water, he has placed variety of A 
theſe Cetaceous Fiſhes in the Northermoſt Seas. And * 
7 


the copious Fat wherewith their Body is incloſed, by 
reflecting the internal Heat, and keeping off the ex- YI gre 
ternal Colds, keeps them warm even in the neigh- g. 
bourhood of the Pole. : 
© AnoTHE?. Proof that Gop can by different Means 2d 
roduce the ſame Effect, is the various Ways of ex- I be 
tracting the Nutritious Juice out of the Aliment ia of ] 
yarious Creatures. | 
In Man and Beaſts the Food, firſt chewed, is receiv- IF the: 
ed into the Stomach, where it is concocted and redu- 
ced into Chyle, and ſo evacuated into the Inteſtines, MF hid 
where, being mixt with the Choler and Pancreatic I Doy 
I juice, not 
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Juice, it is farther ſubtilized, and rendered ſo fluid, 
that its finer Parts eaſily enter the Mouth of the Lac- 
teal Veins. | 

In Birds there is no chewing : But in ſuch as are 
not Carnivorous, it is immediately ſwallowed into 
the Crop, or Anti-Stomach (which is obſerved in 
many, eſpecially piſcivorous Birds) where it is moiſ- 
tened by ſome proper Juice, and then transferred to 
the Gizzard, by the working of whoſe Muſcles, aſ- 
ſiſted by ſmall Pebbles, which they fwallow for that 
purpoſe, it is ground ſmall, and ſo tranfmitted to 
the Inteſtines. | 85 | 

In oviparous Reptzler, and all kind of Serpents, there 
is neither Chewing nor Comminution. in the Sto- 
mach, but they ſwallow Animals whole, fo they void 
the Skins unbroken, having extracted the nutritious 
Juices. Here, by the by, we may obſerve the won- 
derful Dilatability of the Throats and Gullets of Ser- 

ts. Two entire adult Mice have been taken out 
of the Stomach of an Adder, whoſe Neck was no big- 
er than one's little finger. i 

Fiſhes, which neither chew, nor grind their Meat, 
do, by means of a corroſive Juice in their Stomach, re- 
duce Skin, Bones and all into Chyle. And yet this 
juice ſhews no Acidity to the Taſte. But how mild fo 
ever it taſtes, it corrodes all animal Subſtances, as 
Aquafortis does Iron. | | 

3- SEVERAL eminent Men have been of Opinion, 
that all Brutes are mere Machines. This may be a- 
greeable enough to the Pride of Man; but it is not 
aprecable to daily Obſervation. Do we not continu- 
ally obſerve in the Brutes which are round about us, 
a degree of Reaſon ? Many of their Actions cannot 


be accounted for without it: As that commonly noted 


of Dogs, that running before their Maſters, they will 
ſtop at a Parting of the Road, till they ſee which way 
their Maſters take. And when they have gotten what 
they fear will be taken from them, they run away and 
hide it. Nay, what account can be given, why a 
Dog being to leap on a Table, which he ſees he can- 
not reach at once, if a Stool or Chair ſtands near it, 
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firſt mounts That, and thence proceeds to the Table? 
If he were mere Clock-work, and his Motion cauſed Þ 


by a material Spring, that Spring being once let to 


work, would carry the Machine in a right Line, to- 


ward the Object that put it in motion. 


WERE it true, that Brutes were mere Machires, 
they could have no Perception of Pleaſure or Pain. 


But how contrary is this, to the doleful Significa- 
tions they give, when beaten or tormented ? How con- 
trary to che common Senſe of Mankind? For do we | 


not all naturally pity them, apprehending them to 


feel Pain juſt as we do? Whereas no man is troubled | 


to ſee a Plant torn, or cut, or mangled how you pleaſe, E 
And how contrary to Scripture ? A righteous man re- 
gar deth ihe life of his braſt: but the tender mercies of the | 


evicked are cruel. Prov. xii. 10. The former Clauſe is 
uſually rendered, 4 good man is merciful to bis beat. 


And this is the true rendering, as appears by the op- 
_ Polite Clauſe, That he wicked is cruel, 


may be exerciſed toward Beaſts. 
be, were they mers Machines, 


4. Tak Natural Inſtinet of all Creatures, and the | 


Cruelty then 
But this could not | 


ſpecial Proviſion made fer ſome of the moſt helpleſs, 


do in a particular manner demon!iraie the great Crea- | 


tor's Care, 
FiRsT, 
tural Affection of all Creatures toward their Young ! 


What an admirable Principle is the Na- ; 


By means of this, with what Care do they nurſe them 


up, thinking no pains too great to be taken for them, 


no Danger too great to be ventured upon, for their 
Guard, and Security! How will they careſs them | 
with their Affectionate Notes, put Food into their | 
Mouths, ſuckle them, cheriſh and keep them warm, | 
teach them to pick, and eat, and gather Food for them- | 
ſelves : And in a word, perform the whole Part of ſo 
many Nurſes, deputed by the ſovereign. Lord of he 
World, to help ſuch young and ſhiftleſs Creature, | 


till they are able to ſhift for themſelves, 


Ork Animals, Inſects in particular, whoſe Off- 
ſpring is too numerous for the Parent's Proviſion, are 


ſo generated, as to need none of their Care. For they | 


arrive | 


—— 


| 
| 


„ 


arrive immediately at their perfect State, and ſo are 
able to ſhift for themſelves. Vet thus far the Paren- 
tal Inſtinct (equal to the moſt rational Fore-fight) 
extends, that they do not drop their Eggs any where, 
but in commodious Places, ſuitable to their Species. 
And ſome including in their Neſts, ſufficient and a- 
greeable Food, to ſerve their Young till they come to 
Maturity. - 8 

Ax for the Young themſclves. As the Parent 1s 
not able to carry them about, to cloath them and dan- 
dle them, as Man doth : How admirably is it contriv- 
ed, that they can ſoon walk about, and begin to 
ſift for themſelves ! How naturally do they hunt 
for their Teat, ſuck, pick and take in their proper 
Food! | 

On the other hand, the Young of Man, (as their 
Parent's Reaſon is ſufficient, to help, to nurſe, feed 
and cloath them) are born utterly helpleſs, and are 
more abſolutely than any Creature, caſt upon their 
Parent's Care. 5 c 

SECONDLY, What admirable Proviſion is made for 
ſome of the moſt helpleſs Creatures, at a time when 
they muſt otherwiſe utterly periſh ! The Winter is an 
improper Seaſon to afford Food to Inſects and many 
other Animals. When the Fields, Trees and Plants 


are naked, and the Air is chilled with Froſt; what 


would become of ſuch Animals, whoſe tender Bodies 
are impatient of Cold: And who are nouriſhed only 


by the Produce of the Spring or Summer? To prevent 


their total Deſtruction, the wiſe Preſerver of the 
World has ſo ordered, that in the firſt place, thoſe 
which are impatient of Cold, ſhould have ſuch a pecu- 
liar Structure of Body, as during that Seaſon, not to 
ſuffer any Waſte, nor conſequently need any Recruit. 
Hence many Sorts of Birds, and almoſt all Inſects, 
paſs the whole Winter without any Food. And moſt 
of them without any Reſpiration. It ſeems all Motion 
of the Animal Juices is extinct. For tho? cut in pieces 
they do not awake, nor dces any Fluid ooze out at the 
Wound, This Sleep therefore is little leſs than Deatk, 
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and their Waking, than a Reſurrection: When the : 


al 
returning Sun revives them and their Food together, m 
THE next Proviſion is for ſuch Creatures as can bear 
the Cold, but would want Food. This is provided w 
againſt in Some, by a long Patience of Hunger, in M ti 
Others by their wonderful Inſtinct, in layingmp Food MI fi 
beſore-hand, againſt the approaching Winter. By I it 
ſome of theſe, their little Treaſuries are at the proper 8 
Seaſon well ſtocked with Proviſions. Yea, whole 
Fields are here and there beſpread, with the Fruits of MI « 
the neighbouring Trees, laid carefully up in the Earth MI tl 
and covered ſafe, by provident little Animals. le 
5. AND what a prodigious Act is it of the Creator's R 
Indulgence, to the poor, ſhiftleſs Irrationals, that MI t} 
they are all ready furniſhed with ſuch: Charthing, as is MI tc 
proper to their Place and Buſineſs! With Hair, with M Ii 
Feathers, with Shells, or with firm Armature, all ec. 
nicely accommodated, as well to the Element wherein MF I 


they live, as to their ſeveral Occaſions there. To Ml tt 
'Beaf?s Hair is a commodious Cloathing ; which toge- f. 
ther with the apt Texture of their Skin, fits them in MM n 
all Weathers, to lie on the Ground, and to do their Hv 
Service to Man. The thick and warm Fleeces of n. 
others, are a good Defence againſt the Cold and Wer, o 
and alſo a ſoft Bed: Yea, and to many a comfortable 
Covering for their tender Voung. . de 

Ax p as Hair is a commodious Dreſs for Beaſts, ſo MI C 
are Feathers for Birds. They are not only a good MI » 
Guard againſt Wet and Cold, but ricely placed every o 
where on the Body, to give them an eaſy Paſſage thro' t. 
the Air, and to waft them thro* that thin Medium. 
Hew curious is their Texture for Lightnefs, and with- 1 
all cloſe and firm for Strength! And where it is ne- I 
ceſſary they ſhould be filled, what a light, medullary Ml a 
Subſtance are they filled with? So that even tie MI 
ſtrongeſt Parts, far from being a load to the Body, o 
rather help to make it light and bucyant, And how MF C 
curiouſly are the Vanes cf the Feathers wrought, with H p 
capillary Filaments, neatly interwoven together, M a 
whereby they are ſufficiently cloſe and ſtrong, both to , a 
guard the Body againſt the Injuries of the Weatker, | 
| | aud 


„ 


and to impower the Wings, like ſo many Sails, to 
make ſtrong Impulſes on the Air in their Flight. 

No leſs curious is the Cloathing of Repriles, How 
wel]! adapted are the Rings of ſome, and the Contor- 


tions of the Skin of others, not ouly to feace the Body 


ſufficiently, but to enable tet to creep, to perforate 
the Earth, and to perform all the Orlices of their 
State, better than any other Covering ? 8 


Ons ERVE, for inſtance, the Tegumentof the Cartb- 


worn, made in the completeſt manner, for making 
their Paſſage thro the Earth, wherever their Occaſions 
lead them. Their Body is made throughout of ſmall 
Rings, which have a curious Apparatus of Muſcles, 
that enable them with great Strength to dilate, ex- 
tend or contract their whole Body. Each Ring is 
hkewife armed with ſtiff, ſharp Prickles, which they 


can open at pleaſure, or ſliut cloſe to their Body, 


Laſtly, under their Skin there is a ſlimy Juice, which 
they emit, as occaſion requires, to lubricate theBody, and 


facilitate their Paſſage into the Earth. By all theſe: 


means they are enabled, with eaſe and fpeed, to 
work themſelves into the Earth, which they could 
not do, were they covered with Hair, Feathers, Scales,, 
or ſuch Cloathing as any of the other Creatures. 
How wiſely likewiſe are the Inhabitants of the Wa- 
ters cloathed! The Shells of ſome Fißbes, are a ſtrong 
Guard to their tender Bodies, and conſiſtent enough 
with their ſlow Motion: While the Scales and Fins 
of others afford them an eaſy and ſwift Paſſage thro? 
the Waters. . 1 
6. ADMIRABLE likewiſe is the Sagacity of Brute- 
Animals, in the Conveniency and Method of their 
Habitabions. Their architectonic Skill herein, exceeds 
all the Skill of Man. With what inimitable Art do 
ſome of theſe poor, untaught Creatures, lay a parcel 
of rude, ugly Sticks or Straws together ! with what 
Curiofrty do they line them within, yea, wind and 
place, every Hair, Feather or Lock of Wool, to guard 
and keep warm the tender Bodies, both of themſelves 
and their Young ? And with what Art do they thatch 
over and coat. their Neſts without, to deceive the Eye 
O2 


— — 
1 3 


r 
2 gr * ag, . . 
— — FEW wor ys 5 0 
1 — 


W 
— ——_ —— 


— rs ig —e>y 


— 
3 

rr — 2 
— — — 


, 


— 


S 


—— — = — — mma . 
% bo IR AIDS AN ee ——— — 7 ” 


* — 
- 


— 2 EEE — 
— — 
IR RISE 
— 


7 
W 2 22 
— 2 n 
* 3 . i ASS 


I 
— 
" 


(4 } 


of the Spectators, as well as to guard and fence them 


. 


againſt the Injuries of the Weather? 


Even In/eds, thoſe little, weak, tender Creatures, 4 


what Artiſts are they in building their Habitations ? 


How does the Bee gather its Comb from various Flow. 
ers, the Waſp from ſolid Timber? u With what Ac. ® 


curacy do other Inſects perforate, the Earth, Wood, 


yea, Stone itſelf? Farther yet, With what Care and 
Neatneſs do moſt of them line their Houſes within, 
and ſeal them up and fence them without? How arti. 
fically do others fold up the Leaves of Trees ; Others ; 
glue light Bodies together, and make floating Houſes, # 


to tranſport themſelves to and fro, as their various 
Occaſions require | 


7. ANoTHER Inſtance of the Wiſdom of Him that : 
made and governs the World we have in the Balance 


of Creatures, The whole Surface of the Terraqueous 


Globe, can afford Room and Support, to no more 


than a determinate Number of all Sorts of Creatures, 
And if they ſhould increaſe to double or treble the 


Number, they muſt ſtarve or devour one another. 
'To keep, the Balance even, the great Author of | 
Nature has determined the Life of all Creatures to 
 ſych a Length, and their Increaſe to ſuch a | 
Number, proportioned to their' Uſe in the World, 


The Life indeed of ſome hurtful Creatures is long; 


of the Lion in particular. But then their Increaſe is 
exceeding ſmall: And by that means tney do not 
overſtock the World. On the other hand, where 


the Increaſe is great, the Lives of thoſe Creatures are 
enerally ſhort. And beſide this, they are of great 
Jſe to Man, either for Food, or on other Occaſions, 
This indeed ſhould be particularly obſerved, as a 
fignal Inſtance of Divine Providence, That uſeful 


Creatures are produced in great Plenty; Others in 


ſmaller | 


nm 
2 
— —„— 


u Wasys at their firſt coming frequent Poſts, Boards and other 


dry Wood that is ſound, but never any that is rotten, This they | 
ſcrape and gnaw, and what they gnaw off, they keep cloſe together | 
between their Cain and For?-legs, until they have gotten enough | 


for a Burden. They then carry it away in their Mouths, to mk. 


their Combs with, 


F nag | 


Imaller numbers. The prodigious Increaſe of Inſects, 
both in and out of the Waters may exemplify the for- 
"JF ner Obſervation. For innumerable Creatures feed 
pon them, and would periſh, were it not for this 
supply. And the latter is confirmed by what many 
I have remarked, That Creatures of little Uſe, or by 


their Voracioufneſs pernicious, either ſeldom bring 


forth, or have but one or two at a Birth, 

8. How remarkable is the Deſractien and Reparation 
of the whole Animal Creation ? The Surface of the 
Earth is the inexhauſtible Source whence both Man 
and Beaft derive their Subſiſtence. Whatever lives, 
Ines on what vegetates,and Vegetables in their turn, live, 
J on whatever has lived or vegetated. It is impoſſible 
for any thing to live, without deſtroying ſomething 
elſe. It is thus only that Animals can ſubſiſt them- 
ſelves, and propagate their Species. 

God in creating the firſt individual of each Species, 
Animal or Vegetable, not only gave a form to the 
Duſt of the Earth, but a Principle of Life, incloſing 
in each, a greater or ſmaller Quantity of Organical 
Particles, indeſtructible, and common to all organiz- 
ed Beings. Theſe pats from Body to Body, ſuppart- 
ing the Life, and miniſtting to the Nuttition ard 


Growth of each. And when any Bedy is reduced to 


aſhes, theſe organica] Particles, on which Death hath 
no power, ſurvive and paſs into other Beings, hiing- 
ing with them Nouriſhment and Life. Thus every 
production, every Renovation, every increaſe by Ge. 
neration or Nutrition, ſuppoſe a preceding Deſtruction, 
a Converſion of Subſtance, an acceſſion of theſe or- 
ganical Particles, which ever ſubſiſting in an equal 

number, render Nature always equally full of Life. 
Taz total Quantity of Life in the Univerſe is 
therefore perpetually the fame. And whatever Death 
ſeems to deſſroy, it deſtroys no part of that primitive 
Life, which is diffuſed thro” all organized Beings. 
Inſtead of injuring Nature, it only cauſes it to ſhine 
with the greater Luſture. If Death is permitted to 
cut down Individuals, it 15 only, in order to make of 
the Univerſe, by the Reproduction of Beings, a thea- 
tre ever crouded, a ſpectacle ever new. But it is ne- 
; | Ver 
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ver permitted to deſtroy the moſt inconfiderable Spe. 
cles. A 
THarT Beings may ſucceed each other, it is neceſ. 
ſary that there be a Deſtruction among them. Vet“ 
like a provident Mother, Nature in the midit of her“ 
inexhauſtible abundance, has prevented any Waſte, : 
by the few Species of carnivorous Animals, and the 
few Individuals of each Species; multiplying at the“ 
fame time both the Species and Individuals of thoſe F 
that feed on Herbage. In Vegetables ſhe ſeems to be 
profuſe, both with regard to the Number and Fertility 
of the Species. . 85 
Ix the Sea indeed all the Species are carnivorous. 


But tho? they are perpetually preying upon, they ne. 


ver deſtroy each other, becauſe their Fruitfulneſs is 
equal to their Depredations, 7 


«© Thus thro? ſucceſſive Ages ſtands 

Firm fixt thy providential Care! 

Pleaſed with the Works of thy own hands 
Thou doſt the Waſtes of Time repair.“ 


9. I app a few more Reflect ions on the World in | 
general. The ſame wiſe Being, who was pleaſed to | 
make Man, prepared for him alſo an Habitation, ſa | 


| advantageoully placed, that the Heavens and the reſt | 


of the Univerſe might ſerve it both as an Ornament 
and a Covering. He conſtructed likewiſe the Air 
which man was to breathe, and the Fire which was 
to ſuſtain his Life. He prepared alſo Metals, Salis 


and all terreſtrial Elements to renew and maintain i: 
throughout all Ages, whatever might be on any ac- 


ount neceſſary for the Inhabitants of the Earth. 


_ 'Tus ſame Divine Ruler is manifeſt in all the Ob- 


jects that compoſe the Univerſe. It is he that cauſed Þ 
the Dry-land to appear, above the Surface of the Oce- 
an, that gauged the Capacity of that amazing Reſer- 
voir, and proportioned it to the Fluid it contains. 
He collects the riſing Vapours and cauſes them to diſ- 
till in gentle Showers. At his Command the Sun 
darts his inlivening Rays, and the Winds ſcatter the | 

noxious 
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J:oxious Effluvia, which if they were collected together 
Inight deſtroy the Human Race. | 
IJ He formed thoſe Hills and lofty Mountains which 
F:ceive and retain the Water within their bowels, in 
order to diſtribute it with ceconomy to the inhabitantsof 
Ine Plains, and to give it ſuch an impulſe, as might 
enable it to overcome the unevenneſs of the lands, 
Ind convey it to the remoteſt Habitations. 

s ſpread under the Plains Beds of Clay or com- 
pact Earths, there to ſtop the Waters, which after a 
MF :reat Rain, make their way, thro' innumerable little 
aſſages. Theſe Sheets of Water frequently remain 
in a level with the neighbouring Rivers, and fill our 
wells with their redundancy, or as thoſe ſubſide, flow 
into them again. | 

H proportioned the Variety of Plants in each 
country, to the Exigences of the Inhabitants, and 


Y:iapted the Variety of the Soils, to the Nature of 


: thoſe Plants. A . 
Hs endued numerous Animals with mild Diſpoſi- 
Ions, to make them the Domeſtics of Man: And 


Jaught the other Animals to govern themſelves, with 


in averfion to Dependence, in order to continue their 
Jpecies without loading Man with too many Cares. 

lr we more nearly ſurvey the Animal and Vegeta- 
J ble World, we find all Animals and Plants, have a 
J certain and determined Form, which is invariably the 
ame. So that if a Monſter ever appear, it cannot 
J propagate its kind, and introduce a new Species into 
the Univerſe. Great indeed is the Variety of orga- 
J nized Bodies. But their number is limited. Nor is 


Ii poſſible to add a new Genus either of Plants or Ani- 


Inals, to thoſe of which Gop has created the Germi- 
Ina, and determined the Form. : 

Tux ſame Almighty Power, has created a preciſe 
A tmber of ſimple Elements, eſſentially different from, 
each other, and invariably the ſame. By theſe he 
I viries the Scene of the Univerſe, and at the fame 
time prevents its Deſtruction, by the very Immutabi- 
lity of the Nature and Number of theſe Elements. So 


that the World is for ever changed, and yet eternally 


the ſame. | | Yer 
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Ver if we would account for the origin of theſe Ele. 
ments, we are involved in endleſs Uncertainty. We! 
can only ſay, he who has appointed their different“ 
Uſes in all Ages, has rendered thoſe Uſes infallible, # 
by the impoſſibility of either deſtroying or incteafingÞ 


them. 


is able to deflroy the leaſt Particle of them. Nothing 
but the ſzme Cauſe which was able to give them birth, 


can annihilate them, or change their Nature. In 


truth, the Defizn and Will of the Creator, is the only 
phyſical Cauſe of the General Economy of the World: 


the only e Cauſe of every organized Body, g 
every Germen that flouriſhes in it; the only phyſical B 
Cauſe of every minute, elementary Particle, which“ 


enters into the Compoſition of all. 


We muſt not then expect, ever to have clear and 
full Conceptions of Effects, Natures and Cauſes, | 
For where is the thing which we can fully conceive ? | 


We can no more comprenend either what Body 1 in ge- 


neral is, or any particular Body, ſuppoſe a mals of 
Clay, or a Ball of Lead, than what a Spirit, or what 


Goo is. 


Ir we torn cur F.yes to the minuteſt Parts of animal 
Life, we ſhould be loſt in Attoniſhment ! And tho! every | 
thing is alike eaſy to the Alm gh. iy, yet tO ws it is matter 5 


of the highel wo onder, that in thoſe Specks of Life, we 


find a greater namber of members to be put in motion, 
more Wheels and Pullies to be kept going, and a greater 


Variety of Machinery, more Elegance and Workman— 


ſh'p (io to ſpeak) ia the Compottion, more Beauty and 


Ornament in the finiſhing, than are ſeen in the enormous 
bulk of the Crocodile, the Elephant, or the Wnae. 


Yea, they ſcem to be the Efects of an Art, as much 
| mole 


HEREIN we read the Characters of bis Power, 
which is invariably obzyed ; of his Wiſdom, which) 
has abundantly provided for every thing, and of his“ 
tender Kindneſs toward Man for whom he has provi-“ 
ded Services equally various and infallible. It is an 
additional Proof of his continual Care of his Crea-B 
tures, that tho“ every thing be compoſed of ſimple 
Elements, all placed within our reach, yet no power 
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more exquiſite, as the Movements of a Watch are, than 
thoſc of a Coach or Waggon. 

HENCE we learn, That an Atom to Gob is as a 
World, and a World but as an Atom: Jutt as to Him, 
one Day is as a thouſand Years; and a thouſand Y ars 
but as one Day. Every Species likewiſe of theſe Ani- 

maicula may ſerve to correct our Pride, and ſhew how 
inadequate our Notions are, to the real Nature of things. 
How extremely little can we poſſibly know, either of the 


largeſt or ſmalleſt Part of the Creation? We are furnih- 
ed with Organs capable of diſcerning, to a certain De- 


gree of Great or Little only, All beyond is as far be- 
yond the reach of our Conceptions, as if it had never 
exiſted. 

Poops of a wiſe, a good and powerful Being are 
indeed deducible from every thing around us: But the 
extremely Great and the extremely Small ſeem to furniſſi 
us with thoſe that are moſt convincing. And perhaps, if 
duly conſidered, the Fabrick of a World, and the Fabric 
of a Mite, may be found equally ſtriking and concluſive. 

GLAssEs diſcover to us numberleſs kinds of living 
Creatures, quite indiſcernible to the naked Eye. And 
how many thouſand kinds may there be, gradually de- 
crcaling in ſize, which we cannot ſee by any help what- 
ever? Yet to all theſe we muſt believe Gop has not only 
appointed the moſt wiſe means for Prefervaiion and Pro- 
pagation, but has adorned them with Beauty equal at 
leaſt to any thing our eye have ſeen. 

In ſhort, the World around us is the mighty Volume 
wherein Gop hath declared himſelf. Human Languages 
and Characters are different in different Nations: And 
thoſe of one Nation are not underſtood by the reſt. Bat 
the Book of Nature is written in an univerſal Character, 
which every man may read in his own Language. It 


conſius not of Words, but Things, Which picture out. 


the Divine Perfections. The Firmament every where 
expanded, with all its ſtarry Hoſt, declares the Immen- 
ity and Mlagnitcence, the Power and Wiſdom of its 
Creator. Thunder, Lig! ning, Storms, Earthquakes 


and Vulcanos, thew the terror of bis Wrath, Scaſona- 


ble Rains, Sun-ſlune and Harveit, denotc his Bounty and 


Vo. I. | U Gooducls, 


— 
n= 


— 
e 


— agen = 
— . 9 abs "* "In 
S = =" WL * 

— — 


* — 
4 
— ä — 

— 


EL. 


2, 


— 2 4r 2.2) < „ane 2 
* is 


( 230 ) 


Goodneſs, and demonſtrate how he opens his hand, and 


fi all things living with plenteouſneſs. The conſtant- 
ly ſucceeding Generations of Plants and Animals, imply 


the Eternity of their Firſt Cauſe, Life ſubſiſting in Mil. 
lions of different Forms, ſhews the vaſt diffuſion of his 


animating Power, and Death the infinite Diſproportion 
between him and every living thing. 

Even the Actions of Animals are an eloquent and pa- 
thetic Language. 
have a thouſand engaging Ways, which, like the Voice 


of Gop ſpeaking to his heart, command him to preſerve 4 
In the meantime the Motions or 
Looks of thoſe which might do him harm, ſtrike him 


and cheriſh them. 


Thoſe that want the help of Man 


with terror, and warn him, either to fly from, or arm 7 
himſelf againſt them. Thus it is, that every Part of 


Nature directs us to Nature's Go. 


10. The Reader will eaſily excuſe my concluding Þ 
this Chapter alſo, with an Extract from Mr. Hervey, 3 
« In all the Animal World, we find no Tribe, no 
Individual neglected by its Creator. Even the igno- 
ble Creatures are moſt wiſely circumſtanced and moſt Z 


liberally accommodated. 


Tux v all generate in that particular Seaſon, which | 
ſupplies them with a ſtock of Proviſions, ſufficient not 
only for themſelves, but for their increaſing Families. 
The Sheep yean, when there is Herbage to fill their 


Udders, and create Milk for their Lambs. 


The 
Birds hatch their Young, when new- born Inſects 
ſwarm on every ſide, So that the Caterer, whether 
it be the Male or Female Parent, needs only to alight | 


on the Ground, or make a little Excurſion into the 
Air, and find a Feaſt ready dreſt for the Mouths at | 


* 


home. | 


Turix Love to their Offspring, while they are 


helpleſs, 1s invincibly ſtrong 


: Whereas the moment 


they are able to ſhift for themſelves, it vaniſhes as 
tho? it had never been. The Hen that marches at the 
head of her little Brood, would fly at a Maſliff in their 


defence. 


Yet within a few Weeks; ſhe leaves them Þ 


to the wide World; and does not even know them 


any more. 


5 


Ir the Gon of J/ael inſpired Bexaleel and Aboliab 
with wijdom and knowledge in all manner of workmanſhip, 
the Gop of Nature has not been wanting, in his In- 
ſtructions to the Fowls of the Air. The Skill with 
which they erect their Houles, and adjuſt their Apart- 
ments is inimitable. The Caution with which they 
hide their Abodes from the ſearching Eye or intrud- 
ing Hand is admirable. No General, tho? fruitful 
in Expedients, could plan a more artful Concealment. 
No Architect, with his Rule and Line, could build 


ſo commodious a Lodgment. Give the moſt celebrated 


Artificer the ſame Materials, which theſe weak and 
unexperienced Creatures uſe, Let a Jones or a Demoivre 
have only ſome rude Stones or ugly Sticks, a few 
bits of Dirt or Scraps of Hair, a lock of Wool, or a 
coarſe Sprig of Moſs: And what Works could they 
produce? 5 8 | | 

We extol the Commander, who knows how to 
take advantage of the Ground ; who by every Circum- 


ſlance embarraſſes the Forces of his Enemy, and ad- 


vances the Succeſs of his own. Does not this Praiſe 


belong to the feathered Leaders? Who fix their pen- 


file Camp, on the dangerous Branches that wave aloft 
in the Air, or dance over the Stream? By this means 
the vernal Gales rock their Cradle, and the murmur- 


ing Waters lull their Young, while both concur to 
terrify their Enemies, and keep them at a diſtance, | 
Some hide their little Houſhold from view, amidſt the 


Shelter of intangled Furze. Others remove it from 
Diſcovery, in the Center of a thorny Thicket. And 
by one Stratagem or another they are generally as 
ſecure, as if = intrenched themſelves in the Earth. 


Ir the Swan has large, ſweeping Wings and a co- 


mou Stock of Feathers, to ſpread over his callow 
oung, the Vren makes up by Contrivance, what is 
wanting in her Bulk. Small as ſhe is, ſhe will 
be obliged to nurſe up, a very numerous Iflue. 
Therefore with ſurprizing Judgment ſhe deſigns, and 
with wonderful Diligence finiſhes her Neſt. It is a 
neat Oval, bottomed and vaulted over with a regular 
Concave: Within made ſoft with Down, without 
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thatched with Moſs, only a ſmall Aperture left for her 3 
Entrance. By this means the inlivening Heat of her red 
Body is greatly increaſed during the time of Incubation, A 


And her Young no ſooner burſt the Shell, than they we 
find themſelves ſcreened from the Annoyance of the " 
Weather, and comfortably repoſed, till they gather MI 
Strength, in the Warmth of a Bagnio. 983 
PERHAPS we have been accuſtomed to look upon (re 
Injects, as ſo many rude Scraps of Creation. But if 5 
we examine them with Attention, they will appear 10 
ſome of the moſt poliſhed pieces of Divine Work man- 3 
ſhip. Many of them are decked with the richeſt Fi. 55 
nery. Their Eyes are an Aſſemblage of Microſcopes: «29 


The common Fly, for inſtance, who ſurrounded with N 
Enemies, has neither Strength to reſiſt, nor a Place of 


& Retreat to ſecure herſelf. For this reaſon the has MW} * 
need to be very vigilant, and always upon her guard, It. 
But her Head is ſo fixt, that it cannot turn to ſee what ay 


paſſes, either behind or around her. Providence | 
therefore has given her, not barely a Retinue, but MY. 8 
more than a Legion of Eyes: Inſomuch that a ſingle I” 
Fly is ſuppoſed to be miftreſs of no leſs than Eight 
Thouſand. By the help of this truly amazing Appa- . 
Tatus, ſhe ſees on every ſide, with the utmoſt Eaſe and 10 
Speed, tho' without any Motion of the Eye, or Flexion s 
of the Neck. bel. 


Tre Dreſs of Inſects is a Veſture of reſplendent Co- E. 
lours, ſet with an Arrangement of the brighteſt Gems, of al 
Their Vings are the fineſt Expanſion imaginable, com- lepa 
pared to which, Lawn 1s coarſe as Sackcloth. The he h 
Cafes, which incloſe their Wings glitter with the | Cla 
fineſt Varniſh, are ſcooped into ornamental Flutings, This 
are ſtudded with radiant Spots, or pinked with elegant | ng b 
Holes. Not one but is endued with Weapons to ſeize | he tl 
their Prey, and Dexterity to eſcape their Foe, to dil- | vithi 
patch the Buſineſs of their Station, and enjoy the when 
Pleaſures of their Condition. ; ip 
Wear if the Elephant is diſtinguiſhed by his huge kills 
Proboſcis ? The Uſe of this is anſwered in theſe his g! 
meaner Relations, by their curious Feelers, remark- | nd © 
able, if not for their enormous Size, yet for their | the 
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ready Flexion and quick Senſibility. By theſe they 
explore their Way in the darkeſt Road: By theſe 
they diſcover and avoid, whatever might defile their 
neat Apparel, or endanger their tender Lives. 
EveRY one admires the majeſtic Horſe. 
apid a Carreer does he bound along the Plain? Yet the 
Gra/s- hopper ſprings forward with a Bound abundantly 
nore impetuous. 
ze, excells him both in Swiftneſs and Strength : And 
will climb Precipices, which the moſt eouragious Courfer 
cares not attempt to ſcale. If the Snai/ moves more 
ly, ſhe has however no need to go the ſame way 
ice over: Becauſe whenever ſhe departs, wherever 
ile removes, ſhe is always at home. | 
3 The Eagle it is true, is privileged with Pinions that 
Fout-firip the Wind. Yet neither is that poor outcaſt, the 
groveling Mole, diſregarded by Divine Providence. Be- 
Jcuſe ſhe is to dig her Cell in the Earth, her Paws ſerve 
her for a Pickax and Spade. 
Fits Socket, that it may not be hurt by her rugged Situa- 
non. 
on to complain of her dark Abode. 
nean Habitation, which ſome might call a Dungeon, 
vields her ail the Safety of a fortified Caſtle, and all the 
Delights of a decorated Grot. 
Even the Sp 
of all-ſuſtaining Heaven. She is to ſupport herſelf by 
repanning the wandring Fly, Suitably to her Employ, - 
he has Bags of glutinous Moiſture. | 
J: clammy Thread and weaves it into a tenacious Net, 
This ſhe ſpreads in the moſt opportune Place. But know- 
no her Appearance would deter him from approaching, 
he then retires out of fight. Yet ſhe conſtantly keeps 
Fvithin diſtance, ſo as to receive immediate Intelligence 
J ben any thing falls into her toils, ready to ſpring out 
in the very Inſtant, And it is obſervable, when Winter 
hills the Air, and no more Ir ſects ove thro? it, knows 
ng her labour would be in vain, the leaves her ſtand, 
md ditcontinues her Work. 
FF 1Mvsr not forget the Inhabitants of the Hive. The 
bees ſubſiſt as a regular Community. Aud their 1 


With how 


The An too, in proportion to his 


Her Eye is ſunk deep into 


And as it needs very little Light, ſhe has no Rea- 
So that her ſubter- 


zer, tho' abhorred by Man, is the Care 


From this ſhe ſpins 
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tive Brine, the Silver is not more bright, nor the Pain- 
bow more glowing than their vivid, gloſſy Hues. 
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gent Creator has given them all Implements neceſſary, Þ 


either for building their Combs, or compoſing their 
Honey. They have each a portable Veſiel, in Which 
they bring home their collected Sweets: And they lave 
the moſt commodious Store-houſes, wherein they depoſit Z 
them. They readily diſtinguiſh every Plant, which af. 
fords Materials for their Buſineſs: And are complete 
Practitioners in the Arts of Separation and Refinement, # 
They are aware that the vernal Bloom and Summer Sun“ 
continue but for a Seaſon. Therefore they improve to 
the utmoſt every ſhining Hoer, and lay up a Stock ſuffi- 
cient to ſupply the whole State, till their flowry Harveit 
returns. 4 Be 

IF the Maſter of this lower Creation, is ennobled with 
the Powers of Reaſon, the meaneit Claſſes of ſenſitive # 


Beings, are endued with the Faculty of [n/f/in# : A Sa. 


gacity, which is neither derived from Obſervation, nor.“ 
waits the finiſhings of Experience: Which without a Tu- 
tor teaches them all neceſſary Skill, and enables them 
without a Pattern, to perform every needful Operation, 
And what is more remarkable, it never miſleads them, 
either into erroneous Principles, or pernicious Practices: 
Nor ever fails them in the moſt nice and difficult of their 
Undertakings. | ; 
Lr us ſtep into another Element, and juſt viſit the 
Watry World, There is not one among the innumera- | 
ble Myriads, that ſwim the boundleſs Ocean, but is 
watched over by the ſovereign Eye, and ſupported by his} 
almighty Hand. He has condeſcended even to beautify 
them. He has given the moſt exact proportion to their! 
Shape, the gayeſt Colours to their Skin, and a poliſhed 
Surface to their Scales. The Eyes of ſome are ſurrounded} 
with a ſcarlet Circle; the Backs of others, diverfificds 
with crimſon. Stains. View them when they glance 
along the Stream, or when they are freſh from their na- 


Bur as they have neither Hands nor Feet, how can 
they help themſelves, or eſcape their Enemies? By the 
beneficial, as well as ornamental Furniture of Fiu,, 
'F bele when expanded, like Maſts above and Ballaſt be- 


4 


lows 
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low, poiſe their floating Bodies and keep them ſteddily 
upright. They are like wiſe a alnicdby the Flexi- 
bility and vigorous Activity & heir Jails. With which 
they ſhoot thro? the Paths of the Sea, ſwiſter than a Veſ- 
ſel with al! its Sails. But we are loſt in Wonder at the 
exquiſite Con rivance and delicate Formation of t heir 
Gills : By whic! they are accommodated, even in that 
denſe Medium, with the Benefits of Reſpiraon A 


piece of Mechaniſm this, indulged to the meaneſt of 


the Fry: Vet infinitely ſurpaſſing in the Fineneſc of its 
Structure and Operation, whatever i, curious in the 
Works of Art, or commodious ia the Palaces of Princes. 
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1. What we mean byPlants: || 10. The Motion of the Nu- ap 
2. Their liquid Parts : trittve Juice. . 1þ 
3. Their folid Parts : 11. Of the Agreement between MF. © 
, Of the Bark : Plants and Avimas: f. 
5. The Wood. 12. Of the Generation of | r 5 
. e Pub: Plants. 0 "3 
7. The Root and Branches: 13. Their Flowers : ; EN 
8. Of the Leaves: 14. Their Seeds: ue 
9. The Nutrition f Plants : II;. Their Fruits. + ke. 
bur 


Y Plants we mean organized Bodies, deſtitute of 

Senſe and Motion, fixt in the Earth, and draw- # ö 

ing their Nouriſhment from it by their Roots. Toucl- ol 
ing theſe, we may conſider, firſt, the Structure of their i, ” 


Parts, and then their Nutrition and their Genetation. * 
2. Tus Parts of which they are compoſed are either os 
liquid or ſolid. The Liquid are uſually divided into Jui- C T 


ces and Tears, The 2 is to the Plant what Blood is 
to 
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to an Animal, and is various in the various kinds of 


Plants. Tears are Liquors which are emitted from 


them, whether they ſweat out of them naturally ; or are 


drawn out of them, cither by Art, or by the Heat of the 


Sun. Some of theſe remain liquid; Others grow by 


degrees into a firm conſiſtence. 


3. PLAN Ts conſiſt of three di//imilar, ſolid Parts, the | 


Root, the Trunk, and the Branches, In each of theſe we 
may obſerve three Similar Parts, the Bark, the Wood 
2nd the Pith. | 

4. To begin with the Trunk. Here we may firſt 
obſerve the Bar; whoſe Surface conſiſts of little Blad- 


ders, which ſurround the Trunk like a Ring, Theſe, 
2 which are commonly filled with ſome kind of Juice, be. 


ing removed, there occur various Racks of wooddy 
Fibers, curiouſly wrought in a kind of Net-work, one 
Row above anotner. 'The Intervals alſo between thoſe 
Fibres, are all filled with little Veſſels. The Ule of the 
Bark ſeems to be, not only like Skin, to cover the 
Wood and Pich, but alſo to concoR the Nutritive Juice, 


and forward the Growth of the Plant. And as to the 


Nutrition of the Bark, it is probable the Juice aſcends 
from the Root, thro” the Fibres, and is ſuſtained by the 
Unevenn: fs therein, 'till it is lodged in the Veſſels, In 
theſe the new Juice being mixt, with that they contain- 


Ned before, is fermented and rareficd to ſuch a Degree, as 


i; needful for its Nouriſiment. 
Ir has been a common Opinion, That Trees only 
live by the Aſcent of the Sap in the Bark, or between 


the Bark and the Wood: But this evidently appears to 


be a Vulgar Error, from the Inſtance of a large old, Elm, 
In Magdalene- College Grove at Ox, which was quite 
läbarked all round, at moſt places two feet, at ſome, 


bur feet from the Ground. Notwithitzading this, it 


New and flouriſhed many Years, as well as any Tree in 


Ie Grove. What is more, it was likewiſe without all 


ich, being hollow within as a Drum Add to this, 
at the Plane and Cork trees, diveſt themſelves every 


Year, of all their old Bark, (as Snakes do of their Skins) 
nd acquire a new one. Now during the Change from 


ne to the other, it is clear they are not nouriſhed 15 
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the Bark. Therefore there muſt be other Veſſels, be. | Ty, 


fide thoſe of the Bark, capable of conveying the Sap. T * 
It is probable, the Bark may ordinarily do this: But 


that when the ordinary Conveyance fails, ſome the - 
of the wooddy Parts (which were all Sap-veſſels once) re. | the 


ſume their antient Office: So far, at leaſt, as to keep the 
Tree alive, tho? not to increaſe its Bulk. Perhaps this 
is the Uſe of the Sap-veſſels in the Wood, different from * 
that of thoſe in the Bark. Theſe are deſigned for the _ 
Continuation of a Tree, thoſe in the Bark for its Aug- | . 
mentation. 


Acain. As Animals are furniſhed with a Panniculus ” 
Adipoſus, uſually replete with Fat, which inveſts and co- a 
vers all the fleſhy Parts, and ſcreens them from external 3 


Cold: So Plants are incompaſt with a Bark, replete wich ib 
fatty Juices, by means whereof even the Winter Cold is MI * 
kept off, and hindred from freezing the Juices in the 1 
Veſſels. And thoſe forts of Trees, whoſe Bark abounds MI }*. 


with Oil, remain green all the Year round. = 
5. In the Yood likewiſe there are obſerved concave | 00 
Fibres, woven as it were of various Veſicles, and ſtretch- * 
ing all the length of the Wood, as do the Fibres of the M* , 
Bark. Theſe have Intervals between them, in which $7 
are tranſverſe Veſicles, reaching to the very Pith, | 
There are other Fibres, which run obliquely, and are far of t] 
larger, but not ſo numerous as the former. In ſome ell 
Trees there are alſo ſeveral Rows of Tubes, which emit * 


'. thick, milky Liquor. 
6. TME Ph is in the middle of the Wood. It con- moſ 
ſiſts of various Rows of hollow Globules, covered with a ume 
fine Membrane. In ſome trees it contains a peculiar} plai 
Juice, which ſometimes hardens, or grows black. In each 
tender Shoots the Pith (which is frequently hexagonal) is 
not exactly in the middle: but is rearer the Bark on the rolle 
South-ſide, than on the North; ſide of the Plant. It is avi 
conſtant Obſervation, that the Pith leſſens as the Tree e 
rows. Some have imagined it to be the Heart of the {cul 
lant : But this cannot be. For ſome Trees will flouriſh} 1 
and bear Fruit, after the Pith is taken out. Be- the 
ſide this, there is in ſome Trees a white and tender Sub- 
ſtance, between the Bark and the Wood. 


7. Tab 


6 29) 


7. TE Root has nearly the ſame veſſels as the Trunk. 


; Through it the Juice paſſes that nouriſhes the Plant. 
Je Roots of ſome Plants are full of hollow Threads, 
J vbich tranſmit Nouriſhment to the Upper Parts. This 


in other Plants inſinuates itſelf thro? the Pores that are in 


; the Bark of the Root. The Branches of a Plant agree 


N with the Trunk, in all the eſſential Parts of its Structure. 


8. On the ſmalleſt Part of the Branches grow the 


4 Leaves ; Of theſe we may obſerve, 1. The F:bres of 


the Leaf ſtand not on the Stalk in an even Line, but 


always in an angular or circular Poſture : And their vaſ- 
cular Fibres or Threads, are three, five or ſeven. The 


Reaſon of this Poſition is, for the more erect Growth, 


and for the greater Strength of the Leaf ; as alſo for the 
Security of its Sap: 2. The accurate Peftion of theſe 
Fibres, ſo as often to take in the Eight Part of a Circle, 


as in Mallows ; in ſome Plants a Tenth ; but in moſt a 


Twelfth. 3. The Art in Holding up the Leaves before 
their Eruption, is incomparable both for Elegance and 
Security. They take up the leaſt room their form will 


bear; and are fo conveniently couched, as to be capable 


of receiving Protection from other Parts, and of giving it 
to each other. | | 
Leaves conſiſt of Fibres continued from the Trunk 
of the Tree. They are cloathed with an extremely thin 
Pellicle which is covered with the fineſt Down. Their 
Skin or Coat is only that of the Branches extended, as 
Gold is by beating. In the Bud they are folded up, al- 
moſt in the manner of a Fan, ſometimes in two, ſome- 
times in ſeveral Plaits. But if they are two thick to 
plait commodiouſly in Two, and to be ranged againſt 
each other, or if they are too ſmall a Number, or their 


Fibres too delicate ; inſtead of _ plaited, they are 


rolled up, and form either a ſingle Roll, or two Rolls, 
vhich begin at each Extremity of the Leaf, and meet in 
me middle. There are alſo ſome Plants, as Fern in par- 
ticular, which form three Rolls. 

Tar chief Uſes of Leaves ſeem to be, 1. To catch 
the Dew and Rain, and fo convey more Nouriſhment to 
the Plant, than the Root alone could do: 2. To take in 
Air; (of which more hereafter :) And 3. To miniſter 
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to a kind of Inſenſible Perſpiration, by which Redyn. 
dancies may be thrown off. | ee 
Tu Nutrition of Plants ſeems to be performed | 
thus. As the Earth abounds with Particles of ese y hort, t! 
thoſe which ſuit each Plant, being diſſolved by Moitture w 
and agitated by Heat, enter the Root thro' its Threads y. 
or Pores, aſcend thro' the wooddy Fibres, and being in! 
the Veſicles of the Plant mixt with its native juice, and 
ſubtilized by Fermentation, inſinuate themſelves into ai} MY w 
the Parts of it. Part of this nouriſhes the Plant and Ml m 
forms the Fruit; the Reſidue tranſpires. But as all be 
Particles are not equally fit to enter the Pore of every HNW 
Plant, neither can all be fermented into a ] dice proper to in 
nouriſh it; the Reaſon is plain, why every Plant will not! by 
flouriſh in every Soil. in. 
Bur altho' Vegetables delight in peculiar Soils, they M M 
do not owe their Nouriſkment, to the Earth itſelf, but to M T. 
Juices reſiding therein. Of this Mr. Boyle has given us WM an 
plain Proof. He ordered his Gardiner to dig up ſome M it 
Earth, to dry it in an oven, to weigh it, and then plant M Ai 
therein ſome Sfuni/ Seeds, (a kind of Pumpkin.) The MI by 
Seeds when fown were watred with Rain or Spring- 
Water only. A plant was produced in one Experiment, of the 
near three pound; in another of above Fourteen, And ma, 
yet the Earth when dried and weighed again, was not Str 
diminiſht at all in its weight. | 
19. As to the Maelion of the Nutritive Juice, ſome Ml tio: 
think it aſcends by the Wood, and deſcends by the be 
Bark. But it is not eaſy to ſhew, by what particular Th 


Tubes it either aſcends or deſcends. Neither after all ext; 
our Reſearches does it appear, what is the Principle of by 
this Motion? Whether there be any ſuch thing as an MW cen 
Attractive Force in the Plant itſelf: Or whether it be M Bra 

erformed cn the mere Principles of Mechaniſm, by the MW wor 
ton of the Air contained in the juice, which M the 


moves and propells the Particles of it into every Part of 


the Plant. 
HowEvER that the Sap in Plants docs circulate is 


made probable by an eaſy Experiment. On a Branch off 
a plain Jeſſamine, whole Stem ipreads into two or tee Tru 
Branches, inoculate in Autumu a Bud of the yellow ip tion 
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ed jeſſamine. When the Tree ſhoots the next Summer, 


ſome of the Leaves will be ſtriped with yellow, even on 
the Branches not inoculated. And by degrees, the 
whole Tree will be ſtriped, yea the very Wood of the 
young Branches. | 1 

Ir is probable the Circulation is performed thus. 
The Wood of Plants conſiſts of fine, capillary Tubes, 
which run parallel with each other from the Root, and 
may be looked upon as Arteries, On the outſide of theſe, 
between the Wood and the inner Bark, are larger Tubes, 
which may do the Office of Yzins, Now the Root have 


ing imbibed Juice from the Earth, this is put into Motion 


by the Heat. Hereby it is rarehed and cauſed to aſcend 
in the form of a Steam or Vapour; 'till meeting the 
Mouths of the Arterial Veſſels, it paſſes thro' them to the 
Top, and to the extreme Parts of the Tree, with a Force 
anſwerable to the Heat whereby it is moved. When 
it arrives there, meeting with the Cold of the External 
Air, it condenſes into a Liquor, and in that Form returns 
by its own Weight, to the Root of the Venal Veſſels. 

11. FRoM what has been ſaid it plainly appears, that 


there is a conſiderable Agreement between Plants and Ani- 


mals, as well with regard to their Nutrition, as to the 
Structure of their Parts. Some extend this farther, and 
think there is ſomething in Plants anſwerable to Re pira- 
tion in Animals. They ſuppoſe the Spiral Fibres to 
be in the place of Lungs, and to ſerve this ve: y purpoſe: 


That in each of theſe there is a ſpiral Lamina, which is 


extended or contracted, as it is impelled this way or that, 
by the elaiiic Air it includes: That thele Fibres af- 
cending ftrait thro' the "Trunk, are diſperſed taro” all the 
Branches, and thence inio the Leaves, where they are 
woven together in a kind of Net-woik. By this meaus 
the more ſubtle Parts of the Air are ſtrained thro? thoſe 
Spiral Fibres, to keep the Juices of the Plant fluid, and 
perhaps to ſupply them with Nure or Ether, to ailiſt their 
Fermentation. 8 

The Air enters Vegetables various ways, by the 
Trunk, Leaves, Roots and Branches. For t1e Ro be 
tion as well as Expulſiou of it, the Pores are very ze 
in ſome Plants, So owe ſort of walk, Caucs {..m 
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full of large Pin-holes, reſembling the Pores of the Skin Yn! 
In the Ends of our Fingers. In the Leaves of the Pine, Th 
if viewed thro' a Glaſs, they make an elegant Show, IW. 
Standing, as it were, in rank and file, throughout the ke 
Length of the Leaves. | "ul 
Alx VESSELS are found in the Leaves of all Plants, MLif 
and in many are viſible to the naked Eye. For on 11: 
breaking the chief Fibres of the Leaf, the likeneſs of x this 
fine, woolly Subſtance, or rather of curious, ſmall Cob- nd 
webs may be ſeen to hang at both the broken Ends, na: 
| Now theſe are the Fibres of the Air-veſſcls, looſed from Mis; 
their ſpiral Poſition, and drawn out in length. Aw: 
Tn Pores in the Leaves of Plants are almoſt in- land 
numerable. Mr. Lewenhoeck found above an hundred, I 
and ſeventy two thouſand, on one fide of a Leaf of Box. I re 
The Leaves of Rue are as full of Holes as an Honey. of tl 
Comb. Thoſe of St. John's Wort likewiſe appear full of Mnf, 
Pin- holes to the naked Eye. But the places where thoſe and 
Holes feem to be, are really covered with a thin and land 
white Membrane. Thro' a Miſcroſcope the Backſide of 1 «a: 
the Herb Mercury looks, as if rough with Silver; and“ may 
all the Ribs are full of white, round, tranſparent Balls, Me 
faſtened by ſlender Stalks, like ſo many Grapes. A ea. 
Sage-leaf appears like a Rug or Shag, full of Tufts of B 
Silver-Thrumbs, and embelliſhed with round, chryftal Arm 
Beads, faſtened by tender Foot-ſtalks. The Prick- Ware c 
les of a Nertle are formed for acting juſt as the Sting of to th 
Anim:ls. Every one of them is hollow, and terminates Abet c 
in a fine Point, with an opening near its End. At the I T 
bottom of each Prickle lies a pellucid Bag, containing a Mof A; 
clear Liquor, which upon the leaſt touching the Prickle, MPlant 
is ejected at the little Out-let, and if it enters the Skin M nal, 
cauſes Pain and Inflammation, by the Pungency of its ng t 
Salts. | | | 
Taz Leaves of Plants are of great Conſequence to 
their Life. At theſe the Air paſſes in, and goes thro' Þ 
the whole Plant, and out again at the Roots, If the 
Leaves have no Air, the Plant will die, as is eaſily pror- 
ed by the Air-pump : Whereas if the Leaves be left on 
the Ourſide of the Receiver (parted by a Hole cemented I 
with Wax) while theſe have Air, the Plant will thrive # 


and 
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Land grow, tho' its Roots and Stalks are kept in Vacuo. 
Thc Leaves likewiſe chiefly perform the neceſſary 
Work (But who can explain the Manner?) of altecing 
the Water received at the Roots, into the Nature of 
ne Juices of the Plant. And hence it is, that the 
Life of Plants depends fo immediately upon their 
Leaves. The Huſbandman often ſuffers, for want of 
this Knowledge. A Crop of Saim-foin is valuable 
land its Root being perennial, will yield an Increaſe. 
many Years. But it is often deſtroyed at firſt, by 
ſſuffering it to be fed upon by Sheep. For if they eat 
up all the Leaves, the Root can't be fupplied with Air, 
nd ſo the whole periſhes. | 


LE AvEs being ſo neceſſary in all perennial Plants, 
a reverſtonary Stock of them is provided. The Leaves 


of theſe Plants are always formed in Autumn, tho? not 
Yunfolded 'till the following Spring. They then open 
Jand increaſe, in proportion to the Motion of the Sap, 
and the Quantity of Nouriſhment it receives. Theſe 
Leaves a'ſo, tho' not yet appearing out of the Bud, 
nay ſuffice for the extremely ſmall Motion, which 
the Sap of thoſe perennial Plants, that drop their 
Leaves, has in Winter. | 


Bur beſide theſeAutumnal Leaves, there is another ſet 


Jformed in Spring and expanding till Midſummer. Theſe 
Irre of infinite Service to many ſort of Trees, particularly 


tothe Mulberry, as they ſerve its Life, when the firſt 
det of Leaves have been all eaten up by the Silk-worms. 

Taz Analogy between the Parts of Plants and thoſe 
of Animals may now more fully appear. The Parts of 


Plants are 1. The Reco: compoled of Abſorbent Veſiek, 


analogous to the Lacteals in Animals: Indeed perform- 


Jing the Office of all thoſe Parts of the Abdomen, that 
Iminiſter to Nutrition: 2. The Hd, compoſed of ca- 
Ipillary Tubes running parallel from the Roots, altho' 
the Apertures of them are commonly too minute to be 


en. Thro' theſe, which are analogous to Arteries, the 


dap aſcends from theRoot to the top: 3. Thoſe largerVeſ- 
Js, which are analogous toYeins. Thro' theſe it deſcends 
tom the Top to the Root: 4. The Bart, which com- 


E nunicates with the Pith by little Strings, paſſing between 
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the Arteries: 5. The Pith conſiſting of tranſparent | 


Globules, like the Bubbles that compoſe Froth. 


Tux Sap enters the Plant in the form of pure Wa- 


ter, and the nearer the Root, the more it retains of that 
Nature. The farther it goes, the more it partakes of 
the Nature of the Plant. In the Trunk and Branches 
it remains acid. In the Buds it is more concocted. It 
is farther prepared in the Leaves, (as Blood in the Lungs) 
which being expoſed to the alternate Action of Heat by 
day, and Cold by Night, are alternately dilated and 
contracted. 


Is not then the Motion of the Sap in Plants, (like that 


ol the Blood in Animals) produced chiefly by the Action 
of the Air? All Plants have the two Orders of Veſſels, 


1. Thoſe which convey the nutritious Juices, 2. Ajr- | 


veſſels, hollow Tubes, within which all the other Veſſels 


are contained. Now the leaſt Heat rarefies the Air 


in theſe Air-veſſels, thereby dilating them, and ſo cauſ- 


ing a perpetual Spring, which promotes the Circulation 


of the Juices. For by the Expanſion of the Air-veſlels, 
the Sap veſſels are preſt, and the Sap continually propel- 
led. By the ſame Propulſion it is comminuted more aud 
more, and ſo fitted to enter finer and finer Veſſels. While 


the thicker Part is depoſited in the lateral Cells of the 


Bark, to defend the Plant from Cold and other Injuries, 

Tuus is every Plant ated on by Heat in the Day- 
time, eſpecially in Summer; the Sap protruded, then 
evacuated, and then exhauſted. In the Night the Air- 
veſſels being contracted by the Cold, tae Sap-veſle!s are 
relaxed, and diſpoſed to receive freſh Food, for the next 
Day's Digeſtion. And thus Plants do, as it were, cat 
and drink during the Night- Seaſon, 


TRE Veſſels themſelves conſiſt of mere Earth, cement- 


ed by Oil and Water: Which being exhauſted by Fire, 
Air or Age, the plant returns to its Earth. Thus in 


Plants, burnt by the fierceſt Fire, the Matter of the Veſ- 


ſels is left entire: Which conſequently is neither Water, 


Air, Salt, nor Sulphur, but Earth alone. The S apcon- 
ſiſts of ſome Foſſile Parts; others derived from Air, Rain, 


and putrified Plants or Animals, Conſequently in Plants 
are 
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are contained, Salts, Oils, Water, Earth; and probably 


all Metals too. In fact, the Aſhes of all Vegetables yield 


ſomething, which the Loadſtone attracts. : 
W- 3 THERE 
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a PLANTS do likewiſe perſpire. To find the Quantity 


imbibed and perſpired by Plants, Dr. Hal: took a Pot with a 


large Sun-flower planted in it, and by various Experiments found, 


che greateſt Perſpiration in a very warm day, to be one pound, four- 


teen Ounces; the middle perſpiration, one pound, four Ounces, It 
perſpired 3 Ounces in a warm Night, when there was noDew. If 
mall Dew fell, it perſpired nothing; if a large Dew, it. gained 2 or 
3 Ounces. a | 
Tur Weight of this Flower was three Pounds: the weight of a 
well-ſized Man is 160, The Flower perſpires 22 Ounces in 24 
hours: The Man about 25: (befides fix Ounces, which are carried 
off by Reſpiration from the Lungs.) | 1215 . 
AMIDDLING Man eats and drinks in 24 hours, about four 
pounds, ten Ounces. The Plant imbibed and perſpired in the ſame 


time 22 ounces. But taken bulls for bulk, the Plant imbibes ſe- 


venteen times more Food than the Man, For deducting five Oun- 

ces for Tes, there will remain but four pounds, 5 ounces, which 

enter the Veins and paſs off in 24 Hours. And ſince, taken bulk 
for bulk, the Plant imbibes ſo much more Food than the Man, it 
was neceſſary, by giving it an extenſive Surface, to provide for a 

plentiful Perfpiration, ſince it has no other way of diſcharging Su- 

perſtuities, as a Man has. It was neceſſary likewiſe, that the 

Plant ſhould imbibe a larger Quantity of freſh Fluid than the Man, 

becauſe the Fluid filtrated thro its Roots does not contain ſo many 

nutritive Particles, as the Chyle which enters our Veins, 

Bur there is a Latitude of Perſpiration both in Men and Plants. 
ia this Flower it varied from 16 to 28 ounces during 12 Hours day, 
as it was watered leſs or more: in an healthy Man it varies from a 
pound and half to 3 Pounds. | 

Ever greens peripire far leſs than other Plants, In proportion, 
they need leſs Nouriſhment: Hereby they are better able to bear the 
Winter: Like Inſects, which as they perſpire little, live the whole 
Winter without Food. 

Ix order to try whether any Sap roſe in Winter, He made vari- 
ous Experiments: From all which it appeared, it does riſe then 
alſo, tho* but in ſmall Quantities. And hence we ſee, why an 
Ever-green grafted on an Oak will remain verdant, when the Oak- 
leaves drop. Perſpiring leſs, it needs leſs Nouriſhment than the 
Oak, and to is ſufficiently fed by the Sap that riſes even in Winter. 

In Sammer, when hot Sunſhine follows a Shower, the Vines in 
the middle of an Hop-ground, are often all ſcorched up, almoſt from 
one End of a large Ground to the other: At the fame time the Va- 
pours aſcend pigntifully. Ihe ſeorching of the Vines ſeems to be 
cauſe by theſe ſcotching Vapours, Which aſcend moſt in the midle 
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Turk is A conſiderable Difference as to the 
Time when different Plants revive after the Winter. 
No ſooner does the Sun begin to, warm the Earth, 
than the vernal Flowers appear, and the Trees, one 
after another, open their Buds, and cloathe them- 
ſelves with Leaves, But why do many Wood-plants, 
as Coltsfoot, Pile-wort, Violets, and many Garden- 
plants, as Snowdrops, Aflara-bacca, Crocus, flower | 
in the very beginning of Spring, when we cannot by | 
any pains or care, bring them to flower after the 
Summer Solſtice? Nay, theſe very Plants, which are 
ſo patient of Cold in Spring, are in the Autum ſo 
very weak and tender, that they die on the firſt touch | 
of Froſt. Why, on the contrary, do Thiſtles and 
many other plants, never flower before the Summer 
Solſtice ? | 
In the ſame manner, Trees obſerve fit Laws, and a! 
certain order in their Leafing. Does the Cauſe lie in 
- - the 


C2 3 
a ow” 2 th. 
7 


* 


of the Ground, the Air there being more denſe, and conſequent!y | 
hotter than on the outſides. | 
Tu E white Clouds likewiſe which appear in Summer-time, occa- 
fon a vehement heat, by reflecting many of the Solar Rays, which 
otherwiſe would not touch the Earth, And if the Sun be on one! 
fide, and the Clouds on the other, they are perfect Burning: glaſſes. 
SOMETIMES there is a kind of hollow Clouds, full of Hail or) 
Snow. During the continuance of theſe the Heat is extreme, fince 
by ſuch Condenſation they reflect more ſtrongly, By theſe Iikewiſe 
thoſe Blaſts may be produced, as well as by the reflection of denſe 
V apours, 

Tux Sun-flower being tender, if the Sun riſe clear, faces to the 
Eaſt. The Sun continuing to ſhine, at Noon it faces to the South 
and at Six in the Evening to the Weſt, The Cauſe is that Side 0 
the Stem which is next the Sun, perſpires the moſt, and thereb 
ſhrinks, . „ 55 

e War degree of Heat will Plants bear“? The common temper 
ate point in Tbermometers is 18 Degrees. The external Heat of. 
Human Body, will raiſe it to 54 Degrees, Very hot Sunſhine will ral 
it to 88, Plants endure a con ſiderably greater Heat than this, nea 
the Line, for ſome Hours a day. But the hanging of the Leaves o 
many of them ſhews, they could not long ſubſiſt under it. 

Tax Winter Heat is from the freezing point to Ten Degrees 
the Vernal and Autumnal, from 10 to 20. The May and Ju! 
Ucat, is from 17 to 30, in which the Generality of Plants floun 
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the different Depth of their Roots? If ſo Shrubs would 
have Leaves before Trees of the ſame kind. But they. 
have not. We can only ſay, the Fact we know, but 


| the Reaſon of it we know not. 


THE Order of the leafing of ſeveral Trees and 
Shrubs, obſerved in Norfolk in i755 was as follows. 

1. Honey fuckle, — — — — — January 15. 
2. Gooſeberry, Currant, Elder, —— March 11. 
3- Birch, Wceping-willow, — — — April 1, 
4. Raiberry, Bramble.— —— — 3, 


5 Briar, wo 252. DA recent Fee Pi 
6. Plum, Apricot, Peach, — 6. 
7. Filbird, Sallow, Alder, — — — — 7, 
8. Sycamore, — 9 
9. Elm, Quince, o -OP —— 
10. Marſh-Eider,. — — — —11 . 


II. Wych- Elm, — 


13. Apple-tree, — — — 14. 
14. Abel, Cheſnut, —— — — — 16. 
15. Willow, — — —— — — — 175 


16. Oak, Lime, — 
7. Maple, — — 


ü : 


18. Walnut, Plane, Black Poplar, Beech, — — 21. 


19. Aſh, Carolina Poplar, — 


| IN DEEO 
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beſt, The Heat of July is, in the Shade, about 38 degrees: in the 
Sunſhine, at Noon, about 50. The Heat of an Hot-bed, when 
too hot for Plants, is 85.or more: And near this is the Heat of the 
Blood in high Fevers. The due Heat of an hot bed is 56 degrees; 
and the ſame Heat hatches Eggs. | 

A coNTINUAL Steam is aſcending during the Summer; the 
Sun-beams giving the Moiſture of the Earth, at two foot depth, a 
briſk, undulating Motion, which rarefied by Heat, aſcends in the 


form of Vapours. And the vigour oi watm and confined Vapour 


(ſuch as is that which is 2 or 3 feet deep in the Earth) muſt be 
great, and penetrate the Roots with ſome vigour 3 as we may rea- 
ſonably ſuppoſe, from the vaſt force of confined Vapour in the En- 
gine for raiſing Water by Fire. 5 ; : 

Tnuo' Vegetables have not, like Animals, an Engine which by 
its alternate Dilatations and Contractions, drives their Juices thro? 
them, yet has Nature contrived other Means, powertully to raiſe 
the Say and keep it in motion. And their Roots are covered with a, 
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INDEED the Leafing of ſeveral of theſe varies much, 
as the Spring is earlier or later. But others of them, 
be the Winter ever ſo mild, do not put out before 
their time. This alſo depends on ſome ſecret Proper- 
ties, which Man is not able to explain. 


Tuar the Leaves of certain Plants aſſume at 


Night a Diſpoſition different from that of the Day, is 
well known. But to what is this owing ? Not to the 
variation of Heat or Cold, Moiſture or Dryneſs, For 
however theſe are varied, the ſame thing happens with 
equal Regularity. It is Light alone that occaſions this 
Change, which by the ſmalneſs of its Particles, is ca- 
pable of entering Bodies, and by its Activity, of pro- 
ducing great Changes in them. It changes the Poſiti- 
on of the Leaves of Plants, by a Motion it excites 
among their Fibres. The natural Poſition of the 

Lobes 


—_— 


very fine, thick Strainer, that nothing may enter but what can be 
readily carried off by Perſpiration, | 4 

THrar there is a lateral Communication of the Sap- veſſels in Plants, 
as of the Blood-veſſels in Animals, plainly appears from the experi- 
ment of inarching Trees. For when three Wall-trees are thus in- 
corporated, the Root of the middlemoſt may be dug up, and the. 
Tree will.grow fill, as receiving Nouriſt. ment, from the trees with 
which it is connected. And hence Elders, Willows, Vines and 
moiſt Shrubs, will grow with their tops downs ard in the Earth. 
For the ſame reaſon, if you frequently, in an Evening, waſh the 
Bodies of new-planted Trees, they will grow quicker and better than 
any others of the ſame Plantation, | 
Wärxrurs the Sap in Plants circulates or no, is ſtill warmly 
diſputed. To the Argument drawn from the Jeſſamine-tree, Dr. 
Hale replies, We have many viſible Proofs in ſeveral Trees, of the 
Saps receding. and puſhing forward alternately, at diffrent times of 
the Day and Night.“ Probably in all Trees, it recedes in ſome mea- 
ſure from ine tops of Branches, as the Sun leaves them; becauſe 
its rarefying Power then ceaſing, the rarsfied Sap and Air mixt with 


it, will condenſe and take up leſs room, and the Dew and Rain will 


then be ſtrongly imbibed by the Leaves: and the Body and Branches 
which have been exhaufted by the Evaporation of the Day, will 
imbibe the moiſture from them. 1 | 

THAT the Sap does not deſcend between the Bark and the Wood, 
as the Favourers of a Circulation ſuppoſe, ſeems plain from hence, 
That if the Bark be taken off 4 or 4 inches broad quite round, the 
bleeding of the tree above the place will much abate; Wherea+ jult 


the concrary muſt happen, if tue Sap deſcended by the Bark, 
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Lobes in theſe Leaves is drooping. This is their Poſ- 
ture of Repoſe. But Vegetation is very imperfectly 
erformed, while they remain in it. It is Light which 
alters that Poſttion, by its quick Vibrations. 
Iv the Eveaing, Auguſt 7. (in order to make a full 
Experiment) Dr. Hi// placed a Plant of Abras, in a 


room where it had moderate Day light, without the 


Sun's ſhining upon it. The lobes of the Leaves were 


then fallen perpendicularly from the middle Rib, 


and cloſed together by their under ſides. Thus they 
continued all night. Half an hour after Day- break. 


I they began to ſeparate, and a quarter of an hour after 


un- riſe, were perfectly expanded. Long before Sun- 
ſet they began to drop again, and toward Evening were 
cloſed as at firſt. | 

NexT Day the Plant was ſet, where there was leſs 


Light. The Lobes were raiſed in the Morning, but not 


ſo much. And they drooped earlier at Evening, 
THE third Day it was ſet in a South Window, open 


to the full Sun. Early in the Morning the Leaves had 


attained their Horizontal Situation: By nine o'clock, 
they were raiſed above it, and continued fo till Evening. 


Then they fell to the Horizontal Situation, and thence 


gradually to the uſual State of Reſt. 
TE Fourth Day the Plant ſtood in the ſame Place, 
but the Sun did not appear. The Lobes early attained 


their horizontal Situation, but did not rife beyond it, 


and in the Evening, cloſed as uſual. 


Tus experiments prove, that the whole Change is 


occaſioned by Light only. To put this beyond diſ- 
pute, in the Evening of the Sixth Day, the Plant was 
ſet in a Book-Caſe, on which the Morning Sun ſhone, 
the Doors flanding open. The next Day was bright. 


The Lobes wiich had cloſed in the Evening, began to 
open early in the. Morning? and by Nine o'clock, they 


were raiſed in the uſual manner. then ſhut the 
Doors of the Book-caſe ; on opening them an hour after, 
the Lobes were all cloſed as at Midnight. On opening 


the Doors, they opened again, and in twenty minutes 


they were fully expanded. This has ſince been many times 


repeated, and always with the ſame Succeſs. We can 


therefore 
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therefore, by admitting or excluding the Light, make 
the Plant put on all its Changes. Hence we an certain, 
that what is called the Sleep of Plants, is cauſed by the 


Abſence of Light alone, and that their various intermedi- 


ate States are owing to its different Negrees. 
Ir hies been ſuppoſed that the daily Motions of the 


Sen/irive Plant, were likewiſe owing to Light and Da:k-. : 


neſs; becauſe it expands itſelf in the Morning and cioles 
again in the Evening. From the main Branches of this 
Plant ſpring ſeveral ſmaller ones, and from theſe others 
ſilt leſs, which fupport the Leaves, ranged on each tice, 
In pairs over againſt one another. Several other Plants 
are of the ſame Form, and all theſe cloſe their Leaves in 
the Evening, and open them in the Morning, which 
therefore is not peculiar to the Senſitive Plant. But this 
cloſes them at any time of the Day, if touched, and 
foon after opens them again. You can ſcarce touch the 
Leaf of a vigorous, ſenſitive Plant fo lightly, as not to 
make it cloſe. The large Rib which runs along its mid- 
dle, 1s as an Hinge, on which the two halves of the Leaf 
move, when they turn upon being touched, till they 
ſtand ere, and by that means meet one another. The 
ſlighteſt touch gives this Motion to one Leaf; if a little 
harder, it gives the ſame Motion to the Leaf oppoſite. 
If the touch be fill rougher, the whole Arrangement of 
Leaves on the fame rib cloſe in the ſame manner. If it 
be ſtronger ſtill, the Rib itſelf moves upward toward 
the Branch on which it grows, Andifthe touch be yet 
more rough, the very Branches ſhrink up toward the 


main Stem. The Motion which has the greateſt Effect 


of all others upon it, is the ſhaking one. Winds and 
heavy rains alſo cauſe this Plant, to cloſe its Leaves; but 
not gentle Showers ; The Contraction being cauſed by 


the Agitation of the Wind, and the Strokes given by | 


the large Drops. | IS 
THE natural ſhutting and opening of its leaves at 


Night and Morning, are not ſo fixt, as not to be variable 


by many Circumſtances. In Auguſt a fenfitive Plant was 
carried in a pot into a dark Cave. The Shaking in the 
carriage ſhut up its Leaves, ſo that they did not open for 


four and twenty hours, And when they did open, they 
1 cloſed 


1 


cloſed no more for three Days and Nights. Being then 


brought again into the open Air, the y recovered their 
natural Motions, ſhutting at night and opening in che 
Morning, as vigorouſly as ever. While in the Cave, it 
was as much affected by the Touch, as in the open Air. 

By this and many Experiments it appears, that it is 
not the Light that opens theſe Plants, nor the Darkneſs 
which ſhuts them. Neither is it owing to the Increaſe 


of Heat or Cold. Indeed great Heat will affect them 


a little, but not in any conſiderable Degree. Concern- 
ing the real Cauſe, we may form many Conjectures: 
But nothing certain can be known. N 
12. As to the Generation of Plants, firſt the Tree pro- 
duces Buds, which afterward expand into Leaves, Flow- 
ers or Branches. In the Buds entire Plants are contain. 
ed. A {mall Stalk, conſiſting of wooddy and ſpiral Fi- 
bres, fprings out of the middle of the Plant, wherein the 
Bud inheres. It is involved ina thin Bark, which may bedivi- 
ded into various Leaves, lying one upon another like Scales. 
13. Buss are followed by Leaves and Flowers b 
The Flower is as it were the Womb, which contains the 


Eggs or Seeds of Plants, and in due time brings them 


forth. It 1s near the Bud, and lies hid with it durin 
the Winter, *till it is brought out by the Heat of the 
Summer. The moſt fimple Plants bear a Bud, which 

| | contains 
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8 
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b In Flowers we may conſider 1. The Calix or outer Cup, de- 
ſigned to be a Security to the other Parts of the Flower. Thoſe 
whoſe Leaves are firm and ſtrong, as Tulips, have no Calix at all, 
Car nal iuns, whoſe leaves are ſtrong, but lender, have a Calix of 
one Piece, Others have it conſiſting of ſeveral Pieces, and in di- 
vers Rounds: 2. The Foliation or Petala, the Floter-leaves, which 
are properly the Flower itſelf. In theſe not only the admirable 


Beauty, aud luxurian Colours are obſervabie, but alſo their curious 


Foldings in the Calix, before they are expanded. 


IT is remarkable, that many, if not moſt Vegetables, eſpecially | 


thoſe of a tender kind, expand their Flowers, or Down, every day, 
if it be warm, ſun-ſhiny Weather. But they cloſe them, as the 
Evening approaches; and ſome, at the approach of Rain. This is 
particufaly done, At the beginning of Flowering, while the Seed is 
young ad tender : As is eati]y ſeen in the Down of Dandelion, and 
emu ntly in the Flower of Pimpernel. Theſe ſer e as a Weather 
glaſs to he Counryman : By t e opening or ſhutting of theſe, he 
can cell, without any danger of being deceived, whether the Wea- 
ther will be foul the next Day, | 


t ms} 


.Þrains a Seed, of an Oval Figure. We may eaſly 
diſtinguiſh. from the Flower itſelf, the Leawes of the Co. 
vering which involves the Bud. From theſe ariſe the 
Leave: of the Flower, ſerving for the laſt Concoction of 
the Sap: in which are both wooddy and ſpiral Fibres, 
with various Rows of Utricles. In the middle of Flow. c: 
ers Filaments and little Pillars ariſe, whoſe Extremities h. 
* covered with a kind of Dt. Theſe Pillars are hol- bi 
ow, and have Veſicles full of Liquor, and the Rudi- m 
ments of Seeds, which gradually grow and harden. w. 
Trar Duſt is of two kinds, Male and Female. The Fi 
Male Duſt is formed in the top of the Filaments, where be 
when it is ripe, it burſts its Caſe, and is ſpilt on the 
Heads of the Pillars, and thence conveyed to the Utricle | 
or Matrix thereof, to impregnate the Female Duſt con- 
tained therein. 
Tars Duſt in any one Plant being viewed with al Mi. oF 
croſcope, every Particle is of the ſame Size and Figure, g. 
But in different Plants, the Colour, Size and Figure are Tru 
widely different. In ſome it is clear and tranſparent, as Em. 
Chryſtal ; in others, white and opake: In ſome, blue, 
purple or red; and in others, fleſn- coloured. And its The 
Colour varies in the ſame Species, ſuppoſe T alips, ac- Tre 
cCording to the Colour of the Flower. ſelf 
Taz moſt general Figure is the Oval, more or leſs ot 
Sharp at the Ends, with one or more Furrows running * 
5 Fengthways. But the Seeds of Malilot are Cylinders. . 
Thoſe of the Panq are Priſms, with four irregular Sides. W rant: 
Others repreſent two Chryſtal Globules faſtened toge- Mi 
ther. Thoſe of the Junguil are in the form of a Kidney. 
But indeed the Vanieties | are not poſſible to be num- ers 


bered. © ; ; : an hu 


1 5 — ti GA — Wind em 


c TRE Seeds of the ſeveral Species of Fern, were wholly un- them 
known to the Antiente. But it is now well known, that in ihe 4. 
Female Fern, the whole Surface of the Leaf on the Un er- fide is H 227 
covered with a Congeries of Seeds, fo that they guard one another, apa 
and need no other Covering, And in the Common Male Fern, EEG 
there are found at the proper Seaſon, ſeverai brown Spots, placed in _ 
a very regular manner. Theſe are a fungous Matter, round which % S | 
the ſmall Sced- veſſels are i- ferted. | 3 


Tur Fruitfulneſs of Plants, in producing Seeds, tranſc-n 's a'l 
Imagination, An Elm living an huudred Yezrs, ordinariy produces 
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Tur Office of the Blyjom is partly to protect, part- 
ly to draw Nouriſhment to the Embryo, Fruit or 
Seed. The Gourd, Pumkin, Melon, Cucumber, 
and moſt bearing Trees, have both Male and Female 
Bloſſoms on the rame Plant. Male-Bloſſoms, (uſuaily 
called Catkins) may be diſtinguiſhed from Female, by 
having no Piſtil or Rudiment of Fruit about chem; 


but only a large Thrum, covered with Duſt in their 


middle. The Female Bloſſoms have always a Piſtil, 
within the Flower- leaves: and the Rudiments of the 
Fruit is always apparent, at the bottom of the Fruit 
before it opens. | 


Vor if > | Bur 
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thirty three Millions of Seeds. Add, that if its Head be cut off, 
it puts forth as many Branches within half an inch of the Place 
where it was cut as it had before. And at whatever height it is cut 
off, the Effect will be the ſame. Hence it appears, that the whole 
Trunk, from the Ground to the riſe of the Branches, is full of 
Embryo-Branches, each of which will actually ſpring forth, if the 
Head be lopped off juſt over it. Now if theſe had ſprung out, they 
would have borne an equal Number of Seeds, with thoſe that did. 
Theſe Seeds therefore are already contained in them: And if ſo the 
Tree really contains 15840000000 Seeds, wherewith to multiply it- 
ſelf as many times. But what ſhall we ſay, if each Seed contains 
another Tree, containing the ſame number of Seeds ? And if we 
can never come, either at a Seed which does not contain Trees, or 
2Tree which does not contain Seed? ; | 
Timber-Trees of any kind might certainly be planted to more ad- 
vantage than they genera:ly are. There 1s a Foreſt two miles from St. 
Lee in Normandy, planted chiefly with Oaks, many of which are but 
of a moderate Height, tho' of a large Circumference. But near its 
Entrance from St. Loe, there is a Plantation, about twenty five 


ears old, wherein none of the Oaks are under Seventy, and ſome 


an hundred feet high. They are ſet ſo cloſe, that they almoſt ſeem 
to touch one another, and are no more than four or five inches in 
Gameter, This timber is of great uſe, both for making Chezrcoal, - 
ind many other Purpoſes. And the Owners may reap four Crops of 
them in an hundred Years, | | Dt 
Tx1s Foreſt belongs to the Kirg of France, who ordered the 
Plantation to be made by way of trial. And his Minifters have 
tauſed ſeveral of the trees, an hundred feet high, to be tranſplanted, 


o ſee them brarch at the top, and is leave ſtanding Proots, of he 
Jonderfu! Effects of the Experiment, | 


As to Serving, the Perfection of Agriculture ccniiſts, in ſetting 


Ilants at due Diſtances, and giving a ſu{Fciznt Depth to the Roots) 


hat they may ſpread and receive due Nourithment, Yet this is 
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Bur there 15 a Species of Willow, which appears to 


Change its Sex every Year. One Year it produces | 


L. ale-Blofloms, and Female-Bloſtoms, the next. 


4. Ink Seed, when it is ripe, is incloſed in a pe- f 


ur Covering. In ſome Plants it ſo increaſes, as to 


eme a Fit. And in theſe alſo we find Fibres and 


:Jiicies diſperſed with endleſs Variety. 


nls are the Methods which the Wiſdom of! 


ein takes for ſowing Seeds of various kinds. Thoſe 
05 Aut aud Poppy are heavy enough to fall directly to 
he Ground. Others that are light, have Hooks to 
ſtop them, from ſtraying too far from their proper 
Place. do have Agrimony and Gogſe Gras, the one 
wanting a warm Bank, the other an Hedge for its 
Support. LY” 

Ox 
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little regarded, but all Sorts of Grain are ſown by Handfulls caſt at 
random. By this means four Parts in 5 of the. Seed is utterly loſt, 
To remedy thisa Spaniſh Gentleman contrived an Engine (deſcrib— 


ed in the F/ilo{epbical Tranſactiont, under the name of the Spariſh 


Sen.brador) which being faſtened to the Plow, the whole Buſineſs of 


Plowing, Sowing and Harrowing is performed at once: and the] 


Grain is ſpread at equal Diſtances, and equally deep in the Furrow, 
An Experiment being made, Land which uſually produced five- fold, 
by this means produced Sixty fold. One Stalk is all that fpricgs 
im meciatcly from one Grain: But on the ſides of this, near, it not 
within the ground, ifive ſeveral lateral Stalks. And ſome of theſe 
ſend forth roois, whence one or ſeveral other Stalks ſpring, if they 
are cariy termed, the foil good, and the Weather favourable, By 
this means one Grain of Wheat planted in a Garden, has produced 
90, yea 100 Ears. If then each Ear, taking one with another, con- 
tain 50 Gieins, a ſingle Grain may preduce five thouiand, Nay a 


ſ>me Year: ago, counted upwards of Eight I houſand Grains, which 
ſprung from a angle one. 


AFTER all that has been ſaid and wrote for ſo many Centuries, 
on the Genceraucn or Propagalion ot Piants and Animals, a late 


Author (to v hom the French Naturaliſts in general ſubſcribe) totaly 
'enies the Whole, ard cenſures all who pretend to diſcover any Ani 
malcula in the Semen of Animals. Fe will by no Means allo, 


that every Animal or Plant, proceeds fiom an Eęg ledged in the Pa: 


rent Ll'lant cr Animal. On the contrary, he ſuppoſes, „there ert 
in Matter certain organical Parts, diſpoſed for the formation of ani 
mal and vegetable Subftances, which by coalition conſtiiute the Eel 
Stamina of all Animal and Vegetable Eudics, ITheſe are ſimpie 
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On the other hand, many Seeds have Wings, that 
the Wind may carry them off the Plant, and may ſcat- 
ter them aſunder, that they may not all together, and 


come up too thick. Ihe Kernels of Pines have very 


fort Wings, juſt enabling them to flutter on the 
ground. But * Seeds have many long Feathers, 
by which they are wafted about every where. 

OTHERS are lodged in Elaſtic Caſes, which dart 
out the Seed to convenient Diſtances. Thus ,- 
ferrel having a running Root, needs to have its Seeds 
ſown diſtant from each other. And this is done, by 


means of a tendinous Cover, which when it begins to 


dry, burſts open on one fide in an inftant, and is 
violeatly turned inſide out. The Seed of Harts-!ongue 


is diſperſed in a different manner. It has a Spring 


wound round its Caſe. When itis ripe, this fudden- 
ly breaks the Cale in two Balves, and ſo throws out 
the Seed. Equally remarkable is the way wherein 
Fern- Seed is ſcattered. If a quantity of this be laid 
on a Paper, the ſeminal Veſicles burſt, and are ſeen 


by a Microſcope projecting the Seeds to a conſiderable 
Diſlance. 


— — 


"— 


uniform, common to all, and conſequently to be found, more or 
leſs, in every Portion of nutritive Juice, From thence they are 
digeſted, and when the Subje&t becomes adult, ſecreted for the 
formation of the Seed of every Plant and Animal. Theſe Organical 
Parts, moving when diſengaged, and thence imagined to be ale e, are 
extremely ſimple in their Compoſition, being perhaps only elaflic 
Springs, more or leſs compreſt, more or leſs diverſified in the diree- 
tion of their force. 

„AlL l microſcopic Animals, ſo called, are indeed no other than 
ſuch organical Particles, Seeds macerated in Water, firſt diſunite 
into ſmall Particles, which ſoon after, move and ſeem alive, tbo' 
they are not ſo, The fame may be obſerved of the Juices of Ani- 
mals, as Mutton-Gravy and the like. And as to the common Tma- 
gination that the Male Semen, while in the Veſſels, contains Mil- 
lions of Animalcula like Tadpoles, it is certain, they are produced, 
after the Evacuation of the Fluid, and riſe from Principles contain- 


ed therein, by a real Vegetation, and a ſubſequent Change from the 


vegetable to the Animal Lite. 
„ SEMEN immediately evacuated is an homogeneous Fluid. Tn 
a few moments it begins to ſeparate e, and aſter this a kind of vege - 
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Blue. floavered Gentianella requires wet Weather to be 
ſown in. As ſoon as any Rain touches the Seed - veſſels, 
they burſt open and throw the Seed on every ſide. 
Cardamines burſt their Peds and dart out their Seed, 
on a ſlight Touch of the Hand: Nay, the Cardamine 


Impatiens does ſo, even by the Approach of the Hand. 


Other Seeds, by their agreeable Taſte or Smell, in- 
vite Birds to feed upon them, who drop them again, 
fertilized by paſſing thro' their Body. So Mz/eltoz is 
uſually ſown. | 

TAE Progreſs of Germination was accurately obſer. 
ved by Malpigbi in the Seed of a Gard. The day after 


it was committed to the ground, he found the outer 
| Coat 


* * 8 — 
— 2 
—T{ % 


table Filaments grow in it, and ſhoot out ramifications on every 
£de. Theſe open and divide into moving Globules, which trail af- 
ter them ſomething like long Tails ; which are in truth oaly Strings 
of the viſcid Matter, from among which the Globules were ſeparat- 
ed. "Ui degrees the Globules get rid of them, and then move them 
at eaſe. | 

& Thr1s vegetable power of ſhooting into Filaments, is in all 
Animal and Vegetable Subſtances, down to the leaſt microſcopic 
Point. And to this is really owing, all that is called Animal Life, 
the Fluids produced from Vegetables. | 

* In all our Obſervations on theſe Subſtances,” the whole. Quan- 
tity of Matter, after a ſeparation of ſome volatile and ſaline Parte, 
always divides into Filaments and vegetates into numberleſs Zoopby- 
tes, which afterward yield all the Species of microſcopic Animals. 
After this, thoſe ſuppoſed Animals themſelves ſubſide to the bot- 
tom of the liquor, become motionleſs, reſolve into a gelatinous, 
filamentous Subſtance, and then afford new Zoophytes or Animals 
of a ſmaller kind, 

„HEN we may obſerve, That every Animal or Vegetable 
Subſtance, advances as faſt as it can, to reſolve into one common Prin- 
ciple, which is the Source of all: a kind of univerſal Semen, from 
which each Atom may again aſcend to a New Life, Theſe Animal- 
cula then in the Semen of Animals, and in the Infuſions and Juices of 
Animal and Vegetable Subſtances, are not of the nature of any other 
Beings, nor to be ranked with them. They conſtitute a Claſs apart 
from all others, the Characteriſtic of which is, that they neither 
are generated, nor ſubſiſt by Nutriment, like other Plants or Ani- 
als, nor do they generate in the ordinary way.“ 

Wund then becomes of this whole boaſted Branch of Modern 
Pni ofophy ? If this be ſo, moſt of our Microſcopic Diſcoveries, va- 
niſh into Air! 
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Coat a little ſwelled ; ard in its Tip a ſmall Cleft ap- 
peared, thro' which the Sperm was ſeen. The Second ' 


Pay the outward Coat was much ſofter, the Inner 
torn and carrupt Ng the Germ ſomewhat longer and 
more ſwelled, an d the beginning of the Root appeared. 
The Third Day, the Root had made itſelf a Pailage 
thio? the Coat, near the former Cleft. The Germ and 
Seed-leaves alſo were now grown much bigger. On 
the Sixth, more of the Seed-leaves had brok en thro', 
and were found thicker and harder. The Root had 
ſhot out many Fibres, ard the Stem growna firger's 
Length. About the twenty firſt Day the Plant ſcem- 


ed compleat, from which time the Seed-leaves began 


to droop, till they died away. 

15. Var Paris of different Fruits are different: 
But in all, the eſfential Parts of the Fruit, are ouly 
Contznuations of the Fibres, obſerved in the other 
Parts of the Tree. And there is a direct Communi— 
cation between the Fruit and the remoteft Part of the 
Free. Thus an Apple cut croſsways appears to con- 
ſiſt of four Parts. Firſt, the S4in, derived from the 
outer Bark of the Tree; 2. The Pulp, which is an 
Expanſion of the inner Bark: 3. Ramificatiens of the 


wooddy Part of the Tree, diſperſed throughout the 


Pulp. To theſe are faſtened the Coats of the Kirneis.. 
And theſe being at irlt extended to the Flower, Part 
of them directly, and Part obliquely, furniſh it with 


its Nouriſhment. But the Fruit increaſing intercepts 
the Aliment: And then the Flower 15 ſtarved and falls 


off: 4. The Core, which is a Praduction of the Pith 


of the Plant, ſtrengthened by Fibres of the Wood 
intermixt. This is a Caſe for the Kernels, filtrates 
the Juice of the Pulp and conveys it to them. 

FauiTs ſerve not only for the Food of Animals, 
but to guard ard nouriſh the Seed incloſed-;' to Eltrote 
the coarſer Par! the nutritions Juice, and tranſmit 


only the puteit tor the Support and Growth of the 
Plantule. 
In every ſoit cf Graiz, Wheat, Bariey or any other, 


there are three Par ticular“ ohi e 2. The Oase = 
Coat which contains all th: ret, Pris in the laune 
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Species of Grain, is of a very different Thicknef, 
in different Years, as alſo in different Soils: 2. The 
Germ or Bud. This is always hid in the Grain, and is 


the Plant in Miniature: and 3. The Meal which is | 


jocloſed in the Skin, that ſurrounds the Germ and 


ves it Nouriſhment, when firſt put into the Earth, | 


fore it is capable of drawing it from the Earth itſelf, 
TRE whole Structure of the Plant which produces 


theſe Grains is equally admirable. ' The chafy Huf is 
well adapted to defend the Grain, as long as that is | 
neceſſary, and then to let it fall: The Sat, hollow 


and round, is at once light and ſtrong, capable of 
ſuſtaining the Ear, without abſorbing too much of the 
Juices deſtined for its Nouriſhment. And the Beard; 
are a defence againſt the Birds, that would otherwiſe 
deſtroy the Grain before it ripened. The Covering 
of the Grain is formed of Fibres, u hich meet in a 
line and form a kind of Furrow. This is the Place at 
which the Seed, when moiſtened, is to burſt open. 


Were not this Means prepared for the Germ's coming 
out, the Toughneſs of the outer Coat, would have |} 
Kept in both the Meal and the Germ, *till they had | 


* 


rotted together. 

Non is this the only Uſe of this Place of Opening. 
The Grain is deſigned, not only for Seed, but for 
Food alſo. Men have Art enough to erect Machines, 
for reducing it to powder. But the Birds eat it as it i, 
and it would paſs them whole, without doing them 
any Good, were it not, that when it is moiſtened, it 
burſts open at the Furrow and yields them Nourith- 
ment. 


round, white, tranſparent Bodies. Theſe incloſe the 
young Plant, and by their Figure being eaſily put in 
motion, as ſoon as affected by the Heat and Moiſture of 
the Earth, they inſinuate into the Veſſels of the Plant, 
and give it increaſe, till it is in a Condition to feed on 
the Juices of the Earth. The ſame Proceſs of Nature 


is obſervable, when Grains of Corn grow out of 


Time, en being thrown careleſly together, in a moiſt | 


Place. 


Tu Meal is compoſed of an infinite Number, of 
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IlcaxNor better conclude this Chapter, than 
by tracing the A:alogy between the Propagation of Ani- 
mals and that of Vegetables. The Roes of Fiſhes, 


the Eggs of Inſects, Birds and all other Animals, 


nearly reſemble each other. They are compact Bodies 
of ſuch Forms as beſt ſuit their Natures. They all 
have integuments nobly contrived for their preſerva- 
tion, with firm Coverings, to ſecure them from out- 
ward Injuries. Thoſe to be kept in the Body have 
Coverings alſo; but ſoft and membranous Every 
kind contains its peculiarSubſtance, differing from that 
of every other kind. And all theſe Characters belong 
alſo to Seeds of every kind. They have their Cover- 
ings, more or Jeſs compact, according to their Ne- 
ceſſities. Their Forms are convenient. The Subſtances 
they contain are ſpecifically different from each other: 
and their Offspring proceeds from them in the ſame 
manner, as Animals proceed from their Eggs. | 

Bur beſide the Subſtances peculiar to each Seed, 
there is a peculiar Organization treaſured up in each, 
which is the rudiment of the future Plant, capable of 
being propagated into ſuch a Plant as it ſprung from, 
and no other. Sb in every one of the Nut- kind, 
there 1s a viſtble Organization, peculiar io each Spe- 
cies, And if ſuch Organizations appear in every 
Seed, which is large enough to be viewed clearly, we 
canpot reaſonably doubt of their Exiſtence, even in 
thoſe which are ſo ſmall as to eſcape our Sight. 
There are multitudes of Seeds, which produce large 
Plants, and yet appear only like Duſt, and. a vaſt 
number, which we cannot ſee, bat by the Microſcope. 
And yet theſe doubtleſs have all their peculiar Forms, 
and their Organizations as well as the larger. 
Bur from what are theſe Organizations produced? 
How does every Plant or Animal, bring forth a freſh 
one after its kind? A little of this we may underſtand, 
if we trace a Tree and an Animal thro' every Stage, 
from the Egg, to their utmoſt Growth. | 

SEE a young Tree puſhing outits Leaves and Flow- 
ers, till it has extruded an entire Set of Boughs and 


Branches. One Part regularly opens after another, 
| | fiom 
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from the firſt Shoot, till it comes to perfection. Then 
and not before, it produces Seeds, containing the Ru. | 
| diments of other Trees like itſelf. The Fibres of its f 
gencia! Organization grow into little Knots, fome to | l 


form Leaves, ſome the Calix, iome the Perals, tome 
0 the Piſtil and Utricle, ſome again the little ſeeds, 
| each growing from its own Pedicle. For the Male 
Parts. other ibres are formed into Stamina, and from 


i thelc terminate into Apices: And again from. theſe, a 
| others terminate into the minute Gra commonly i 
} called the Farina fecupdans; each Grain growing on 8 
its own Pedicle, juſt as the Leave: or Fruits of Trees. 8 

SkEE an Animal, exactly in the fame manner, un- F 

folding itſelf by degrees, till its Parts are explicated : 

entirely, and it is complete in every Organ. Tnen M 

and not before each Female is capable of producing 8 

Eggs, each being a Continuation of the General Or- ” 
ganization, and growing upon its own Pedicle, Each L 

Male likewiſe, when at its ſtate of Perfection, is ca- tz 

38 padle of producing from itſelf the fæcundating Mat- 10 
ter, neceſſary for the Propagation of the ſpecies. fe 
LET us again view a full erown Tree or Plant, el 

putting forth its Parts for Fruaifcation. Obſerve the . 

Apices on the ſtamina, loaden with the globules of et 

the farina fæcundans, the Pulp of each Globule con- 

taining an exalted Fluid, and conveying it to one of hs 

the Papillz of the Piſtil. The Utricle is now filled m 

with green, ſoft ſeeds, ready to be impregnated by fo 

the Globule, and containing a Fluid, which afterward B. 

becomes a hard Covering to each. And within this G 

the little Organizations gradually increaſe, P, 


As then a refined Fluid from the ſeminal Matter of ed 
the Male, impregnates the Organization in the Egs of as 


a female Animal, mingles with the ſubtle Fluids con- v 
{ tained therein and beenden its Growth and Progreſs: B 
| ſo the refined Part of the pulpy Fluid contained in the O 
4 Globale, impregnates the Organization in the ſeed of bo 
4 a Plant, mixes with its Juices, and gradually pro- * 
4 . motes its Growth into a perfect Plant. And doubt- v 


leſs both the impregnating Effluvia of Animals and Ve- 
| b rag and the innate s Juices of the eee 
g | have 
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have Qualities peculiar to themſelves. Hence the 
Offspring of a Black and a White Parent, is of a Co- 
lour between both. And thus if the Farina of one 


ſort of Flower impregnate the Egg of another, the Co- 


lour of the Flower produced thereby is variegated 
proportionably. | | 


It Juices imbibed by a Plant, being compoſed of 


innumerable various Subſtances, after every Part has 
attracted its kindred Particles, the ſuperfluous ones 


are Carried off by Perſpiration : Chiefly by the Leaves, 


which are the Emunctories, that throw off thoſe Jui- 
ces which have no kindred Particles in the Plant. Ac- 
cordingly when the warm ſun begins to rarefy the 
Fluids, which during the Winter were condenſed and 
inactive, the new Leaves then begin to put forth, 
from their ſeveral Organizations. When Winter 
comes, as no more Fluids aſcend in Trees, ſo there is 


no Perſpiration. Conſequently moſt of them need 
Leaves no longer, which therefore fall off. Nor are 


they ſucceeded by others, till the vegetable begins to 
receive freſh Nouiiſhment, and has occaſion therefore 
for excretary Veſſels to carry off Superfluities. Juſt ſo 
the ſuperfluous Juices in Animals, are continually car- 
ried off by Perſpiration: An Obſtruction of which is 
equally pernicious to Animals and Vegetables. 

BUT is there any thing in the vegetable Kingdom, 
analogous to that ſtrange Animal, the Polypus, which 
mu'tiplies by being cut in pieces? There is. View, 
for inſtance, a young Willow, This is an organized 
Body, capable of growing, till it come to its perfect 
Growth, by means of the vegetative Principle. The 
Polypus is an organized Body, capable of b. ing extend- 
ed *till it come to its perfect growth, and of Feeding 
and Loco-motion, by its animating Principle, The 
Willow as it grows, 1s gradually ſending of new 
Branches, which are its Fœtuſes, proceeding from the 
Organizations lodged in every Part. The Polypus 
in like manner, gradually ſends off new Fetuſes, 
from Organizations placed in every part of it. If the 
Willow be cut in pieces and planted, each piece will 


be 
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he explicated into a Tree, and then fend forth new 
Fœtuſes, like its Parent. And if the Polypus be cu: 
in pieces, each piece will be explicated into a Polypus, 
and then extrude new Fœtuſes: do that cutting it in 
pieces, is but anticipating the propagation of thoſe 
Organizations in the pieces, which wou d, if let alone 
for a while, themſelves iſſue from the ſides of the Pa- 
rent. : | | | | 

I we obſerre the extreme Tenderneſs of this Ani— 
mal, liable to be wounded, nay torn in pieces, by any 
hard Body, which is carried down the Streams, or 
moved in the Ponds wherein they dwell: We ſee the 
Providential Reaſon, for this Contrivance to propa- 


gate them: As perhaps no other Animal is of ſo ten- 


der a texture, and fo eafily deſtroyed, having neither 


ſagacity to avoid Danger, nor ſtrength to bear the 
jeaſt Violence. | 


CHAP," 


1.07 fame particular Plants: | Plants and Animals : 


4 


2. Of the Corruption Fil 3. General Reflections. 


1. FT remains, to give a ſhort Account of ſome re- 
markable Productions of the Vegetable kind. 

Pepper grows on a Shrub in ſeveral Parts of the Faj#- 
Indies, which is of the Reptile-kind ; and for that Rea- 
ſon is uſually planted at the foot of ſome larger Tree. 
It grows in Clufters, which at firft are green. As the 
Grains ripen, they grow reddiſh ; and after being expoſ- 
ed a while to the Sun become black. To make While 
Pepper, they moiſten it with Sea-water, and then expol- 
ing it to the Sun, diveſt the Grains of the outer Bark, 
which of conſequence lea es them white. 

Tre Plant which affords Ginger, reſembles our Reed, 
both in its Stem and Leaves. The Root ſpreads itſelf 
near the Surface of the Ground, in form not unlike a 

man's 
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man's Hand. When it is ripe bey is it up, and dry it 
either in the Sun, or in an Oven. 


Nubimegt are incloſed in four different Covers: The 


Firſt, thick and Fleſhy, like that of our Walnuts : The 


Second is a thin, reddiſh Coat, of an agreeable Smell, 
called Mace. The Third is a hard, blackiſh Shell. The 
Fourth is a greeniſh Film. In this the Nutmeg is found, 
which is properly the Kernel of the Fruit. 

ago is procured from a Tree growing in the Molucca 
Iſlands. They cleave this, and take out the Pith, which 
they pound in a Mortar to a kind of Meal. They then 
put it in a Searſe over a Ciſtern, and by pouring Water 
upon it, ſeparate the pure Part of the Powder, from 


the Veinsof Wood This Flower they make into Paſte, | 


and bake in an earthen Furnace. 
Taz Tree which produces Coton is common in 7 ES 


ral Parts both ot the Eat and Yeft-Indies. "The Fruit is 


oval, about the Size of a Nut. As it ripen, The Out- 


fide grows black, *till opening in ſeveral places by the 


Heat of the Sun, it diſcovers the Cotton, of an admira- 


ble Whiteneſs. 


Tus Tallew-Tree, which grows plentifully! in China, 
is about the Height of a Cherry-tree. Its Bark is 
very ſmooth and its Leaves of a deep, ſhinning Red. 
Its Fruit gross in a Pod, like a Cheſuut. conſiſting of 
three white Grains: Each of which is about the Size, 
and of the Foxm of a ſmall! Nut. In cach is a little 
Stone, ſurrounded with a white Pulp, in Conittence, 
Colour, and even Smell like Tailow. And this it is, of 

which the Chineſè in general make their Candles. 

THE Coco tree grows freight, without any Branches 
thirty or 40 foot high. Near the top it bears twelve 
Leaves, each ten foot long, and half a foot broad. 
Theſe are uſed in making Mats, covering Houſes, and 


for many other Purpoſes. Above the Leaves prows a 


wy Excreſcence, in the foim of a Cabbage, But the 

aking it off kills the Tree. Between the Leaves and the 
Top grow ſeveral S!: 5005 as thick as a Man's Arm, 
which when cut, yield a white, ſweet, agrecable Liquor, 
ſerving as WIG and nn intoxicating, Vet at the 
End of four and twenty Hours, it becomes a ſtrong Vi- 
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negar. As long as this Liquor diſtills, the Tree bears 
no Fruit: But when theſe Shoots are ſuffered to grow, 
it puts forth a large Bunch, wherein the Coco-Nuts are 
to the number of ten or twelve. In each there is firſt 
about half a pint of clear, cooling Water. In a little 
while this becomes a white, foft Pulp, which afterward 
condenſes into a Nut. The Tree yields Fruit thrice a 
Year. Some of the Nuts are as large as a Man's Head, 
Tür Vid pine, as it is called, is a wonderful Inſtance 
of the wiſe Providence of Gop. The Leaves of it are 
channelled, to catch and convey Water into their Reſer- 
voirs. Theſe Reſervoirs are ſo made, as to contain 
much Water. And they cloſe at the top when they are 
full, to hinder its Evaporation, Theſe Plants grow on 
the Arms of the Trees in the Woods, as alſo on the Bark 
of their Trunks. Another Contrivance of Nature in 
this Vegetable is very admirable. The Seed has many 
long and fine Threads, that it may be carried every where 
by the Wind, and that by theſe when driven thro? the 
Boughs it may be held faſt, and ſtick to the Arms or 
Trunks of Trees. As ſoon as it ſprouts, altho' it be on 
the under Part of a Bough, its Leaves and Stalk riſe per- 
endicular, becauſe if it had any other Poſition, the Ciſ- 
tern made of holiow Leaves could not hold Water, which 
is neceſſary for the Life of the Plant. In ſcarcity of Wa- 
ter, this Reſervoir is not only neceflary and ſufficient for 
the Plant itſelf, but likewiſe uſeful to Men, Birds and 
Inſects. Hither they then come in Troops, and ſeldom 
go away without Refreſhment, | 
Tas Leaves will hold a Pint and an half, or a 
Quart of Rain-water. When we find theſe Pines, ſays 
Captain Dampier, we ſtick our Knives into the Leaves, 
juſt above the Root; and that lets out the Water, which 
we catch in our Hats, to our great Relief. 
Tre fame Providential Deſign is anſwered by the ; 
 Water-with of Jamaica, This, which is a kind of : 
I 
i 
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Vine, grovs on dry Hills in the Woods, where no Wa- 
ter is to be found. Its Trunk, if cut into pieces, two or 
three yards long, and held by either End to the Mouth, 


affords a lim pid, innocent and reficſhing ſap, as clear as 
| Water: 
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Water: And that in ſo great abundance, as gives new 


Life to the weary and thirſty Traveller. 


Bor of all Productions of the vegetable kind, there is 
none more remarkable than the Ale. It grows exceed- 
ing ſlowly. But the Slowneſs of its Growth is after- 


wards compenſated, by the Bulk to which it arrives, we | 


Velocity with which ic ſhoots, and the prodigious num- 


ber of Flowers it produces, which ordinarily amount to 
ſeveral Thouſands. 


ceptions to this Rule, The Aloe in the Garden of Car- 
dinal Farne/e at Rome, ſhot up in the ſpace of one Month, 
to the height of twenty-three feet. Another at Madrid 
grew ten feet in one Night, and twenty-five more, in 
the Eight following. 

The Progreſs of the Venetian Aloe, in the Garden of 
Sig nior Papatawva, was as follows. It began to ſhoot its 
Stem on the 2oth of May, which by the 19th of June, 
was riſen 4. Paduan feet and an inch. On the 24th it had 
gained ten Inches more, and on the 2gth Eight more, 
on which day it began to emit Branches. On the Sixth 


of July it had gained One foot, one inch ; on the 17th 


one foot, eight Inches more, on the Seventh of Auguſt, 
one foot and an half. From that day to the 3oth, it 
grew very flowly, but continued emitting Branches and 
Flowers. The Trunk was at the bottom a foot thick 
the Branches were twenty-three in number. On the top 
of each was a Knot or Collection of Flowers, On each 
of the. firſt Branches there were an hundred and twelve; 
on others an hundred and ten, and on others an hundred. 
They yielded little Smell ; but what was of it was agree- 
JC. | ; | 
Wik x the Tree has once flowered, it quickly dies, 
being quite exhauſted by fo copious a Birth. They ſel- 
dom flower *till they are of a conſiderable Age, when they 
are of a large Size and a great Height. As ſoon as the 
Flower-Stem begins to thoot from the middle of the 
Plant, it draws all the Nouriſhment from the Leaves, ſo 
that as that advances, thele decay. And when the 
Flowers are fully blown, fcarc? any of the Leaves re- 
Vol. I. : * main 


It uſually takes up three Months, 
May, June and July, from the firſt budding of the Stem, 
to the finiſhing of the Flowers. There are however Ex- 
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main alive. But whenever this happens, the old Root 
ſends forth a numerous Quantity of offsets for Increaſe. 
PERHAPS there is ſcarce any Plant in the Creation 
which is of fo general Uſe. The Wood of it is firm, 
and ſerves for Fences, and for the Uſe of the Carpenter. 
The Leaves make Coverings for Houſes : The Strings 
and Fibres ſerve, in the room of Hemp, Flax and Cot- 
ton. Of the Prickles are made Nails and Awls, as alſo 
Pins and Needles. And from a large Aloe, when rightly 
tapped, may be drawn three or four hundred Gallons of 
Juice, which by Diſtillation grows ſweeter and thicker, 
till it becomes Sugar. | 
IT has been before obſerved, That as all Animals are 
from Eggs, ſo all Vegetables are from Seeds, But many 
have ſuppoſed, there is one Sort of Vegetable, which 
is an Exception to this: Namely, Mushrooms, the Seeds 
whereof have been long ſought in vain. And it is cer- 
tain, if you only range in April, Balls of Horſe-dung, as 
big as one's Fiſt, in Lines three Foot diſtant from each 
other, and one foot under the ground: covering them 
all over with mould, and that again with. Horſe-dung : 
In the beginning of Avguſt the upper pieces of Dung 
will begin to grow white; being covered with fine white 
Threads, woven about the Straws whereof the Dung is 
compoſed. By degrees the Extremities of theſe Threads 
row round into a kind of Button; which inlarging it- 
{elf by little and little at length forms itſelf into a Muſh- 
room. At the Foot of each, when at its full Growth, 
is an infinity of little ones. The white Threads of the 
Dung preſerve themſelves a long time without rotting if 
kept dry. And if they are laid again in the pround, 
they will produce new Muſhrooms. 

ARE theſe then any thing elſe than the Mouldineſs or 
Putrefaction of Horſe-dung ??? Yes certainly. Indeed all 
Moulaineſ s, fo called, is a Congeries of very ſmall Plants. 
And theſe in particular, like all other Plants, have their 
Origin from Seeds. But before theſe Seeds can vegerate 
there are required, certain Juices, proper to penetrate 
their Coats, to excite a fermentation in them, and to 
nouriſh the minute Parts thereof. Hence ariſes that vaſt 
Diverſity of Places, wherein different Sorts of this Plant 

are 
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are produced. Some will on!y grow on other particular 
Plants, whoſe Trunk or Roots have the Juices proper 
for them. Nay, there is one Sort which grows only on 
the Fillets and Bandages of the Patients in the Hoſpital 
at Paris. It is not therefore at all ſurprizing that Horſe- 
dung ſhould be a fit Soil for common Muſhrooms. It is 
probable the Seeds of theſe are ſpread in numberleſs Pla- 
ces, well-nigh throughout the whole Earth. And the 
ſame may be ſaid concerning the Seeds of many Plants, 
as weil as the Eggs of many Inſects: More eſpecially of 
thoſe which are ſo minute, that we can ſcarce diſcern 
them even with Glaſſes : Seeing the ſmaller they are, 
the more eaſily may the leaſt Wind convey them hither 
and thither. So that in truth the Earth is full of an incon- 
ceivable number both of Animals and Vegetables, per- 
fectly formed in all their Parts, and deſigned as it were 
in Miniature; only waiting for certain favourable Cir- 
cumſtances to enable them to make their Appearance at 
large. How rich then muſt that Hand be, which hath 
ſown them with ſo much Profuſion! 

Ir may not be improper before concluding this Head, 
to deſcribe one Species of Sea plants. Coral grows chiefly 


in Grottos which open to the South, and whoſe Concave 


Arch is nearly parallel to the Surface of the Earth. It 
will not grow at all, but where the ſea is quiet as a Pond. 
It vegetates the contrary way to all other Plants; its 


Root adhering to the top of the Grotto and its Branches 


ſhooting downward. The Root takes the exact Form of 
the ſolid it grows to, and covers it (as far as it goes) like 
a Plate: And this is a probable Proof, that its ſubſtance 
was originally Fluid. Accordingly Corals ſometimes 
line the inſide of a Shell, which they could not have en- 
tered but in a fluid Form, All its Organiſm, with re- 
gard to Vegetation, ſeems to conſiſt in its Rind, in the 
little Tubes whereof the Juice runs to the Extremities of 
the Branches. And this Juice petrifying both in the 
Cells, that incompaſs the corralline ſubſtance, and in 
thoſe at the Extremities of the Branches, whoſe ſubs 
ſtance is not yet formed, by this means inlarge the Plant 
to its full Dimenſions, 8 2 Height and Bulk, It 
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is vulgarly believed, That Coral is ſoft while in the Wa. 
ter. But Experiment proves the contrary. | 

Ir is obſervable, that all Sea-plants, (except the Aga 
are without Roots, Nor have they any longitudinal, 
capillary ſap-veſſels, thro* which rooted Plants draw 
nouriſhment to every Part. But the whole ſubſtance of 
ſea-plants is compoſed of Veficles, which receive their 
Nouriſhment immediately from the ſurrounding Water, 
Conſequently they can have no Circulation of the ſap, 
having no Veſſels to convey it from one end of the Plant 
to the other. 


THERE is one Sea production, if it may be ſo termed, 


that is not commonly underſtood. Ambergris is vulgarly 
ſuppoſed to be the ſcum of the ſea. But it is not: Nor 
Is it the Excrement of the Whale. Tt is in reality a kind 
of Gum, which iſſues out of the root of a Tree. That 
Tree always ſhoots forth its root toward the ſea; And 


when this Gum is diſcharged into it, it is ſo tough, that 


it is not eaſily broken from the Root. But when it is 
ſeparated from it, either by its own Weight, or the toſ- 
ſing of the ſea, it floats upon the Water. _ 

2. TRHE Principle of Corruption in Plants and Animals, 


is probably the very ſame, which during a ſtate of Circu- 


lation, is the Principle of Life: Namely, the Air, which 


Is found in conſiderable Quantities, mixt with all ſorts of | 


Fluids, This has two very different Motions ; an Ex- 
panſive one, ariſing from its natural Elaſticity, by which 
it gives their Fluids an inteſtine Motion, and gradually ex- 
tends the Parts that contain them: And a Progreſſive 
Motion. It does not appear, that this is eſſential to it. 
Rather it is occaſioned by the Reſiſtence of the ſolid Parts. 
This reſtraining its Expanſion, obliges it to take the 
Courſe that is more free and open, which is thro' the 
Veſſels of Planis and Animals. 

Wu this Courſe is ſtopped, the expanſive Motion 
remains, and ſtill continues to act, ?till it has ſo fully over- 
come the including Bodies, as to bring itſelf to the ſame 
degree of Expanſion with the outward Air. But this it 
cannot Co, without deſtrqying the Texture and Conti- 


nuity of thoſe ſolids, which we call Corruption, 2 
| _— HIS 
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Tais deſtructive Quality of the Air is promoted, ei- 
ther by weakening the Tone or Coheſion of the including 


Parts; As when Fruit is bruiſed, which corrupts in that 


Part much ſooner than in the others : Or by increaſing 


the Expanſive Force of the Air, by Heat or ſome other 


co-operating Circumitance, 

AND certainly there is no Corruption, or Putrefaction, 
without Air. Hence either Vegetable or Animal Bodies 
buried deep in the Earth or Water, remain for Ages en- 
tire, which when expoſed to the Air, quickly moulder 
away. And hence ſuch Vegetables as are moſt apt to 
putrefy, remain unchanged in vacuo. 

Ver various Experiments ſeem to ſhew, That Air 
muſt be impregnated by Water, before it can occaſion 
Putrefaction, either in Animal or Vegetable Subſtan- 
ces. For take a Pound of frefh Fleſh, and keep it in 
a moderate Heat, and Ir wil! throughly putrety in a 
few Days. But if you frſt extract the moiſture, it 
will harden like a Stone. And it may then be kept 
for Ages, without any Putrefaction. Even Blood, if 
you deprive it of its Watry Part, may be kept for 
fifty Years. But if you then diſſolve it in Water, and 
place 1t in a gentle Warmth, it will putrefy imme- 
diately, 


InE Proceſs of Putrefaction may be learned from 


an ealy Experiment. Take the green, juicy Parts of 
any freſh Vegetable, Throw them together in a 
large Heap, in a warm Air, and lay a Weight upon 
them. The middle Part of the Heap will ſoon con- 
ceive a ſmall degree of Heat. It will grow hotter and. 
hotter, 'till it comes to a boiling Heat, and is perfect- 
ly putreſied. 


Ix three Days from the firſt putting them together, | 


the Heat will equal that of an Human Body in 
Health. By the fifth Day, the Heat will be ſuch as 
the Hand can hardly bear. By tne ſeventh or Eighth, 
all the Juices are generally ready to boil. Sometimes 
the Matter will even flame, (as does moiſt Hay) 2till 
it burns away. But commonly it acquires a cadave- 
rous Taſte and Smell, and turns into one loft, pulpy 
T 7 | Mais 
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Mais, much reſembling human Excrements in the 
Scent, and putrefied Fleſh in the Taſte. 

Ir this be diſtilled, there will come from it, 1. An 
urinous Spirit, perfectly like that obtained from 
Animals, and Separable by freſh Diſtillation into 
pure Water, and a large Quantity of white, dry, vola- 
tile Salt, not to be diſtinguiſhed from Animal Salts, 
2. An olly Salt, which ſhoots into Globes; 3. A 
thick, fetid Oil, both which are entirely like thoſe of 
Animals. 4. The Remainder, being calcined in an 
open Fire, yields not the leaſt Particle of Fixt Salt: 
Juſt as if the Subject had been of the Animal, not the 
| Vegetable Kingdom. And this Proceſs holds equally 
in all kinds of Vegetables, tho? of ever ſo different Na- 
tures : Yea, in Dry Vegetables, ſo they be moiſtened 
by Water, before they are thrown into Heaps. 

By this means the Difference between One Vege- 
table and another, is entirely taken away. By this 
proceſs, they are all reduced to one common Na- 
ture: So that Wormwood, for example, and Sage, 
become one and the ſame thing. Nay, by this means 
the Difference between Vegetables and Animals 1s 
quite taken away: Putrefied Vegetables being no way 
diſtinguiſhable from putrefied Fleſh. Thus is there an 
eaſy and reciprocal Tranſition of Animal into Vegeta- | 
ble, and vegetable into Animal. 

3. So true it is, that Matter, as Matter, has no 
concern in the Qualities of Bodies. All depend on the 
Arrangement of the Particles, whereof each Body con- 
ſiſts. Hence Water, tho? taſteleſs, feeds aromatic 
Mint, and the fame Earth gives nouriſhment to Bread 
and Poiſon. | 

As to this Arrangement, the firſtView of aVegetable 

ives us an idea, of infinitely numerous and various 
Parts: And ſo complex, that many have been diſ- 
couraged from proſecuting the Reſearch, But upon 
examination the Parts which appear ſo numerous, are 
reduced to a very ſmall account, For a careful Ma- 
ceration in ſoft Water will ſhew, that the Parts really 
diſtinct are only Seven. Theſe 1. An outer Bark, 
2. an inner Rind, 3. a Blea, 4. a Fleſhy Subſtance, 
| Ph | % Find 
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5. a Pith. There is between the Fleſh and the Blea, 
6. A vaſcular Series, and 7, Cones of Veſſels take. 
their Courſe within the Fleſh. 

WHaTEvVER Part of the Plant we examine, we find; 
theſe, be it a Fibre, the Root or the Stem. We never 
find more. And tracing theſe, we ſee the other Parts. 
of the Plants are only the Productions of them. Thus 
the Root, its deſcending Fibre, and the aſcending 
Stalk, we find are one, not three Subſtances. The 
ſame ſeven Parts are- continued from one to the other, 
and what are ſuppoſed at its Summit, to be many. 
new and ſtrange Parts, are found to be no more than 
theTerminations of theſe Seven, Theſe external Parts 
are alſo ſeven 1. The Cup, 2. The outer Petals, z. 
The inner Petals, 4. The Nectaria, either diſtin, or 
connected in one Ring, 5. The Filaments. 6. The 
Receptacle of Seeds, and 7. The Seed-veſiels or Seeds. 
And theſe are only the Terminations of the Seven con- 
ſtituent Subſtances of the Plant. The outer Bark. 


terminates in the Cup, the inner Rind in the outer 


Petals; the Blea forms the inner Petals, the vaſcular 
Series ends in the Nectaria, and the Fleſh in the Fila- 
ments: The Cones form the Receptacle, the Pith 
the Seed and their Capſules. Theſe are univerſal in 
Plants, tho? their Courſe be leſs plain in ſome, and. 
their Terminations leſs diſtinct in others. 

Every piece therefore cut from a Plant tranſverſely. 
contains all the Parts of the Plant, ready to grow in 
length into a Stalk upwards, and into a Root down. 
wards, and to ſeparate at a due height from the root, 
into the ſeveral Parts of a Flower. | 

Tu vs we ſee the Arrangement of the common Par- 
ticles of Matter into a Vegetable Body, altho' it be a 


Work worthy of his Hand who formed it, yet is not 


ſo complex a thing as it appears. And this Arrange- 
ment being once made in one individual, the Species 
is created for ever. For Growth is the Conſequence 
of the arrangement, when it has Heat and Moiſture. 
4. Uyon the whole: If we conſider every Part of 


a Plant, we ſhall find none without its Uſe. The 


Roo! draws Nouriſhment from the Earth: The Fibres | 
convey 
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convey the Sap: The larger Y/; contain the Specific 
Juice of the Plant: Others carry Air for ſuch a Reſpi— 
ration as it needs. The Outer and Inner Bar# in 
Trees, defend them from Heat and Cold and Drought, 
and convey that Sap waich is required, for the annual 
Increaſe of the 'I'ree. And in truth every Tree may 
in ſome Senſe be ſaid to be an annual Plant. For 
both Leaf, Flower and Fruit proceed from the Coat 
that was ſuperinduced over the Wood the Laſt Year. 


And this never bears more, but together with the 
Oid Wood ſerves as a Block to ſuſtain the ſucceeding 


Annual Coat. The Leaves ſerve, before the Bud un- 


folds, to defend the Flower and Fruit, which is even 


then formed; and afterward to preſerve them and the 


Branches, from the Injuries of the Summer Sun. 
They ſerve alſo to hinder the too haſty Evaporation 
of the Moiſture about the Root. But their chief Uſe 
1s, to concoct the Sap, for the Nouriſhment of the 
whole Plant: Both that they receive from the Root, 
and that they take in from the Dew, the Rain and the 


moiſt Air, Add to this, that they are as Lungs, which 


ſupply the Plant with the neceffary Quantity of Air, 


and as Excretory Ducts, which throw off Superfluities 


by inſenſible Peripiration. And fo neceſſary is their 
Service, that moſt Trece, if quite ſtript of their 
Leaves, will die. And if in Summer you ſtrip a Vine- 
branch of its Leaves, the Grapes will never come to 
Maturity. Not that th y are hurt by the Sun: Ex- 
poſe them to this as you pleaſe, ſo the Leaves remain, 
and they will ripen well. . | 

6. ANOTHER Point worthy our Confideration is, 
The immenſe 6mallze/s of the Seeds of ſome Plants. 
Some are ſo extremely minute, as not at all to be diſ- 
covered by the aaked Eye. Hence the number of 
Seeds produced by ſome Plants, is beyond Imag inati- 
on: A Plant of Kedmace, for inſtance, and many 
Sorts of Fern produce above a Million : A convincing 
Argument of the infinite Underſtandiag of the F ormer 
of them. 


Anp it is remarkable, that ſuch Mos as grow upon 


Walls, the Roofs of Houſes and other high Places, 
| 1 5 have 
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have See ds ſo exceſſively ſmall, that when ſhaken out of 
their Veſſels they appear like Smoke or Vapour. 
Theſe therefore may either aſcend of themſelves or by 
an eaſy Impulſe of the Wind be raiſed to the tops of 
Walls, Houſes or Rocks. And we need not wonder 
how the Moſſes got thither, or imagine they ſprung 
up ſpontaneoully, N 

6. ConceRninG Vegetables in general we may 
farther remark, 1. That becauſe they are intended 
to be Food for numberleſs Species of Animals, there- 
fore Nature has taken ſo extraordinary Care, and 
made ſo abundant Proviſion, for their Propagation and 
Increaſe. So that they are propagated and multiplied, 
not only by the Seed, but alſo by the Root : produc- 
ingShoots orOffsets in ſome; creeping underground in 


Others. Some likewiſe are propagated by Slips or 


Cutlings; and ſome by ſeveral of theſe Ways. Se- 
condly ; for the Security of ſuch Species as are pro- 
duced only by Seed, moſt Seeds are endued with a laſt- 
ing Vitality: So that if by reaſon of exceſſive Cold, 


or Drought, or any other Accident, it happens not to 


ſpring up the firſt Year, 1t may continue its Fruitful- 
neſs, I do not ſay, fix or ſeven only, but even twen- 
ty or thirty Years. Nay, after this term, if the 
Hindrance be removed, it will ſpring, and bring forth 
fruit, Hence it is, that Plants are ſometimes loſt for 
a conſiderable time, in places wherein they abounded 
before. And after ſome Years appear anew. They 
are loſt, either becauſe of the unfavourable Seaſons, 
becauſe the Land was fallowed ; or becauſe plenty of 
Weeds, or other Plants, prevented their coming up. 
And as ſoon as theſe Impediments are removed, they 
' ſpring up again. Thirdly, Many Vegetables are arm- 
ed with Prickles or Thorns, to ſecure them from the 
browzing of Beaſts; as alſo to defend others, which 
grow under their Shelter, Hereby likewiſe they are 
made particularly uſeful to Man, either for quick or 
dead Fences. Fourthly, Such Vegetables as are weak 
and not able to ſupport themſelves, have a wonder- 
full Faculty, to uſe the Strength of their Neighbours, 
embracing and climbing up upon them, and uſing 


them 
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them as Crutches to their feeble Bodies. Some twitt | 


themſelves about others like a Screw: Some lay faft 
hold upon them, by their curious Ciaſpers or Tendrils, 
which herein are equivalent to Hands. Some ſtrike in 
a kind of Root: Others by the emiſſion of a natural 
Glue, firmly adhere to any thing which has Strength 
ſuſicient to ſupport them. Claſpers are of a com- 


pound Nature, between a Root and a Branch, Some- | 


times they ſerve for Support only; as in the Claſpers 
of Vines, whoſe Branches being long and ſlender, 
would otherwiſe fink within their own Weight: 
Sometimes, for a Supply of Nouriſhment alſo : As 
in the Trunk Roots of Ivy ; which mounting very 
high, and being of a cloſe and very compact Nature, 
the Sap would not be ſufficiently ſupplied to the up- 
per Sprouts, unleſs theſe affiiled the Mother-root. 
Fifthly, The beſt of all Grain, and what affords the 
moſt wholſome and agreeable Nouriſhment is har, 
And 1t is moſt patient of all Climates, bearing the 
Extremes both of Heat and Cold, It *grows, and 
brings its ſeed to Maturity, not only in the temperate 
Countries, but alſo in the Cold Regions of Scotland, 
Denmark, Norway, and Muſcomy, on the one hand, and 
on the other, in the ſultry Heat of Spain, Egypt, Bar- 
bary, Mauritania and the Eaſt-Indies. Nor is it leſs ob- 
ſervable, that nothing is more fruitful. One Buſhel, 


when ſown in a proper ſoil, having been found to yield 


an hundred ard fitty, and in ſome Inſtances, abun- 
dantly more. 

7. IT may be of uſe to ſubjoin here, Firſt a Gene- 
ral View of Vegetation, ſecondly, ſome additional Re- 
Aections on the Vegetable Kingdom. | 

And firſt, As to Vegetation itſelf, We are ſen- 
ible all our reaſonings about the wonderful Opera ti- 
ons of Nature, are ſo full of uncertainty, that as the 
wiſe man truly obſerves, hardly do wwe gueſs aright at the 
things that are upon earth, and with latcur do ave find the 
things that are before us. This is abundantly verified in 
the vegetable Nature. For tho' its Productions are ſo 
obvious to us, yet are we ftrangely in the dark con- 
cerning them, becauſe the texture of their Veſſels is ſo 


fine 


— r ̃ ͤDAM—A 


on = > A. 


ws, © o* we _PXx = £A\ — 


2) mn) We .-— 0.2. ͤ ⁵ bb 


( 275 ) 
ſine and intricate, that we can trace but few of them, 
tho! aſſiſted with the beſt Microſcopes. But altho' 
we can never hope to come to the bottom and firſt 
Principles of things, yet may we every where ſee plain 
ſignatures of the Hand of a Divine Architect. 

ALL Vegetables are compoſed of volatile Salt, Sul- 
phur, Water and Earth, Principles which ſtrongly at- 
tract each other: And a large Portion of Air, which 
ſtrongly attracts when fixt, but ſtrongly repells when 
in an elaſtic ſtate. By the Combination, Action and 
Re- action of theſe few Princples, all the Operation 
in Vegetables are effected. 

TRE Particles of Air diſtend each ductile Part, and 
invigorate their ſap, and meeting with the other mutu- 
ally attraQing Principles, they are by gentle Heat and 
Motion enabled to aſſimilate into the Nouriſhment of 
the reſpective Parts. Thus Nutrition is gradually ad- 
vanced, by the nearer and nearer Union of theſe Prin- 
ciples, 'till they arrive at ſuch a degree of Conſiſtency, 
as to form the ſeveral Parts of Vegetables. And at 
length by the flying off of the watry Vehicle, they 
are compacted into hard Subſtances. | 

Bur when the watry Particles again ſoak into and 
diſunite them, then 1s the Union of the Parts of Ve- 
getables diſolved, and they are prepared by Putrefac- 
tion, to appear in ſome new Form, whereby the Nu- 
tritive Fund of Nature can never be exhauſted, | 

ALL theſe Principles are in all the Parts of Vegeta- 
bles. But there is more Oil in the more exalted Parts 
of them. Thus Seeds abound with Oil, and conſe- 
quently with Sulphur and Air. And indeed as they 
contain the Rudiments of future Vegetables, it was 
neceſſary they ſhould be ſtored with Principles, 
that would both preſerve them from Putrefaction, and 
alſo be active in promoting Germination and Vegeta- 
tion. | 
Ap as Oil is an excellent Preſervative againſt Cold, 
ſo it abounds in the Sap of the more Northern Trees, 
And it is this by which the Ever-greens are enabled to 
keep their Leaves all the Winter. 


Leaves 
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Lzaves not only bring Nouriſhment from the low. 
er Parts within the Attraction of the growing Fruit, 
(which like young Animals 1s furniſhed with proper 
Inſtruments to ſuck it thence) but alſo carry off the 
redundant watry Fluid, while they imbibe the Dew 
and Rain, which contain much Salt and Sulphur, 
For the Air 1s full of acid and ſulphureous Particles ; 
and the various combinations of theſe, are doubtleſs 
very ſerviceable in promoting the Work of Vegetation. 
Indeed ſo fine a Fluid as the Air, 1s a more proper Me- 


dium, wherein to prepare and combine, the more ex- 


alted Principles of Vegetables, than the groſs, watry 
Fluid of the Sap. And that there 1s plenty of theſe 
Particles in the Leaves 1s evident, from the ſulphure- 
ous Exudations often found on their Edges. To theſe 
refined aëreal Particles, not only the moſt racy, ge- 
nerous Taftes of Fruits, but likewiſe the moſt grateful 


Odours of Flowers, yea, and their beautiful Colours 


are probably owing. 

I order to ſupply tender Shoots with Nouriſhment, 
Nature is careful to furniſh, at ſmall diſtances, the 
young Shoots of all fort of Trees, with many Leaves 
throughout their. whole Length, which as ſo many 
jointly-acting Powers, draw plenty of Sap to them. 

Tat like proviſion has Nature made, in the Corn, 

Graſs, and Reed-kind : the leafy Spires, which draw 
Nouriſhment to each Joint, being provided long be- 
fore the Stem ſhoots :: Theſe tender Stems would ea- 
ſtly break, or dry up, ſo as to prevent their Growth 
had not theſe Scabbards been provided, which both 
ſupport, and keep them in a ſupple and ductile State. 

THE Growth of a young Bud to 2 Shoot, conſiſts 
in the gradual Dilatation and Extenſion of every Part, 
till it is ſtretched out to its full Length. And the ca- 
pillary Tubes ſtill retain their hollowneſs, notwith- 
ſtanding their being extended, as we ſee melted Glaſc- 
— Tubes remain hollow, tho' drawn out to the fineſt 

Thread. | 

'Lne Pith of Trees is always full of Moiſture, while 
the Shoot 1s growing, by the Expaniton of which, the 


tender, ductile Shoot is diſtended in every Part. 


But when each Year's Shoot is fully grown, then 
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the Pith gradually dries up. Meantime Nature 
carefully provides for the growth of the ſucceeding 
year, by preſerving a tender, ductile Part in the Bud, 
replete with ſucculent Pith. Great Care is likewite 
taken to keep the Parts between the Bark and Wood 
always ſupple with ſlimy moiſture, from which ductiie 
Matter the wooddy Fibres, Veſicles and Buds a. e 
formed. 1 

Tu great Variety of different Subſtances in the 
ſame Vegetable proves, that there are peculiar Veſſels 


for conveying different ſorts of nutriment. In many 
Vegetables ſome of thoſe Veſſels are plainly ſeen, full 


of milky, yellow or red nutriment. | 
WHERE a Secretion is deſigned to compoſe an hard 
Subſtance, viz. the Kernel ar Seed of hard-ſtone 


Fruits, it does not immediately grow from the Stone, 


which would be the ſhorteſt Way to convey nouriſh- 
ment to it. But the umbilical Veſſel fetches a com- 
paſs round the concave of the Stone, and then, enters 
the Kernel near its Cone. By this artifice the Veſſel 
being much prolonged, the Motion of the Sap is 
thereby retarded, and a viſcid Nutriment conyeyed to 
the Seed, which turns to hard Subſtance. 

Ler us trace the Vegetation of a Tree, from the 
Seed to its full Maturity. When the Seed is ſown, in 


a few days it imbibes ſo much Moiſture, as to ſwell 


with very great force, by which it is enabled bath to 
ſtrike its roots dowa, and to force its Stem out of the 
ground. As it grows up, the firſt, ſecond, third and 
fourth Order of lateral Branches ſhoot out, each lower 
order being longer than thoſe immediately above them: 
Not only as ſhooting firſt, but becauſe inſerted nearer 
the Root, and ſo drawing greater Plenty of Sap. So 
that a tree is a complicated Engine, which has, as ma- 
ny different Powers, as it has Branches. And the 
whole of each yearly Growth of the Tree, is propor- 
tioned to the whole of the Nouriſhment they attract. 
Bur Leaves alſo are ſo neceſſary to promote its 
Growth, that Nature provides ſmall, thin Expanſions, 
which may be called primary Leaves, to draw nouriſh- 
ment to the buds and young ſhoot, before the Leaf is 
Vel. I. 2 expanded. 
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expanded. Theſe bring nutriment to them in a quan- 
tity ſufficient for their ſmall Demands : A greater 
quantity of which 1s afterward provided, in propor- 
tion to their need, by the greater Expanſion of the 
Leaves. A ſtill more beautiful Apparatus we find, in 
the curious Expanſions of Bloſſoms and Flowers, 


which both protect and convey Nouriſhment to the 


Embryo, Fruit and Seeds. But as ſoon as the Calix 
is formed into a ſmall Fruit, containing a minute, ſe- 
minal Tree, the Bloſſom falls off, leaving it to imbibe 
Nouriſhment for itſelf, which is brought within the 
reach of its Suction, by the adjoining Leaves. 

8. I yRoOcEED to make ſome additional Refle#:on; 
upon the vegetable Kingdom. 

ALL Plants produce Seeds: but they are intirely 
unfit for Propagation, *till they are impregnated. 
This is performed within the Flower, by the Duſt of 
the Anthere falling upon the moiſt Stigmata, where it 
' burſts and ſends forth a very ſubtle matter, which is 
abſorbed by the She, and conveyed down to the 
Seed. As ſoon as this Operation is over,. thoſe Or- 
gans wither and fall. But one Flower does not al- 
ways contain all theſe : Often the male Organs are on 
one, the Female, on another. And that nothing may 
be wanting, the whole Apparatus of the Antherz and 
Stigmata is in all Flowers contrived with wonderful 
Wiſdom. In moſt, the Stamina ſurround the Piſtil, 
and are of the ſame height. But where the Piſtil is 
longer than the Stamina, the Flowers recline, that the 
Duſt may fall into the Stigma, and when impregnated, 


riſe again, that the Seeds may not fall out. In other 


Flowers the Piſtil is ſhorter, and there the Flowers 


preſerve an erect Situation. Nay, when the flower- I 
ing Seaſon comes on, they become erect, tho' they | 


were drooping before. Laſtly, when the male Flow- 
ers are placed below the Female, the Leaves are very 
ſmall and narrow, that they may not hinder the Dutt 
from flying upward like Smoke : And when in the 
ſame Species one Plant 1s male, and the other female, 
there the Duſt is carried in abundance by the Wind 


from the male to the female. We cannot alſo without 
| | . | - admiration 
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admiration obſerve, that moſt Flowers expand them- 
ſelves when the Sun ſhines, and cloſe when either Rain, 
Clouds or Evening is coming on, leſt the Genital 
Duſt ſhould be coagulated, or otherwiſe rendered uſe- 
leſs, Yet when the Impregnation is over, they do 


not cloſe, either upon Showers, or the approach of 


Evening. 


For the ſcattering of Seed Nature has provided 
numberleſs ways. Various Berries are given for Food 


to Animals; but while they eat the Pulp, they ſow 


the Seed. Either they diſperſe them at the ſame time; 


or if they ſwallow them, they are returned with in- 
tereſt, The Miſleto always grows on other Trees; 
becauſe the Thruſh that eats the Seeds of them, caſts 
them forth with his Dung. The Junipers alſo which 
fl our Woods, are ſown in the ſame manner. The 
Crofſs-bill that lives on Fir-cones, and the Haw-finch 
which feeds on Pine-cones, ſow many of thoſe Seeds, 
eſpecially when they carry the Cone to a Stone or 
Stump, to ſtrip off its ſcales. Swine likewiſe and 
Moles by throwing up the Earth, prepare it for the 
reception of Sceds. | 


— 


ThE great Parent of all decreed that the whole 


Earth ſhould be covered with Plants. In order to this 
he adapted the Nature of each to the Climate where it 

rows. So that ſome can bear intenſe Heat, others 
intenſe Cold. Some love a moderate Warmth. Many 
delight in dry, others in moiſt ground. The Alpine 
Plants love Mountains whoſe tops are covered with 
eternal Snow, And they blow, and ripen their Seeds 


very early, leſt the Winter ſhould overtake and deſtroy 


them. Plants which will grow no where elſe, flouriſh 
in Siberia, and near Hudſon's Bay. Graſs can bear almolt 
any temperature of the Air : In which the good Pro- 
vidence of Gop appears: This being ſo neceſſary all 
over the Globe, for the nouriſhment of Cattle. 
Tauvus neither the ſcorching Sun nor the pinching 
Cold hinders any Country from having 1ts vegetables. 
Nor is there any Soil which does not bring forth ſome. 
Pond-weed and Water-lillies inhabit the Waters. 
Some Plants cover the bottom of Rivers and Seas: 


723 Others 
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Others fill the Marſhes. Some cloathe the Plains: 
Others grow in the drieſt woods, and in places that 
ſcarce ever ſee the Sun. Nay, Stones and the Trunks 
of trees are not void, but covered with Liver-wort. 

Tu Wiſdom of the Creator appears no where more, 
than in the manner of the Growth of Trees, As their 
Roots deſcend deeper than thoſe of other Plants, they 
do not rob them of Nouriſhment, And as their Stems 
ſhoot up ſo high, they are cafily preſerved from 
Cattle. Their leaves falling in Autumn guard many 
Plants againſt the rigor of Winter: And in the Sum- 
mer afford both Them and us a Defence againſt the 
Heat of the Sun. They likewiſe imbibe the Water 
from the Earth, part of which tranſpiring thro? their 
Leaves, is inſenſibly diſperſed, and helps to moiſten 
the Plants that are round about. Laſtly, the particu- 

lar Structure of Trees contributes very much to the 

Propagation of Inſects. Multitudes of theſe lay their 
Eggs upon tkeir Leaves, where they find both Food 

and Safety. | | 

Many Plants and Shrubs are armed with Thorns, 
to keep the Animals from deſtroying their Fruits. At 
the ſame Time theſe cover many other Plants, under 
their Branches, ſo that while the adjacent Grounds are 
robbed of all Plants, ſome may be pteſerved, to con- 
tinue the Species. 
Tae Mass which adorn the moſt barren Places, 
Preſerve the ſmaller Pjants when they begin to ſhoot 
from Cold and Drought. They alſo hinder the fer- 
menting Earth from forcing the roots of Plants upward 
in the Spring, as we ſee happen annually to Trunks of 
Trees. Hence few Moſſes grow in Southern Cli- 
mates, not being neceſſary there to theſe Ends. 
 Sea-Matwred will bear no Soil but pure Sand. 
Sand is often blown by violent Winds, ſo as to deluge 
as it were Meadows and Fields. But where this 
grows, it fixes the Sand, and gathers it into Hillocks. 
Tnus other Lands are formed, the Ground increaſed, 
ard the Sea repelled, by this wonderful Diſpoſition of 
Nature. | | | | 
How 
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How careful is Nature to- preſerve that uſeful Plant 
Graſs ? The more its Leaves are eaten, the more they 


increaſe. For the Author of Nature intended, that 
Vegetables which have flender Stalks and erect Leaves 


ſhouid be copious and thick ſet, and thus afford Food 


for ſo vaſt a Quantity of grazing Animals. Bur what 
increaſes our wonder is, that altho' Graſs is the princi- 
pal Food of ſuch Animals, yet they touch not the flow- 
er and {eed-bearing ſ.ems, that ſo the feeds may ripen 
and be ſown. | 

Tas Caterpillar of the Moth, which feeds upon 
Graſs to the great Deſtruction thereof, ſeems to be 


formed in order to keep a due proportion between 


theſe and other Plants. For graſs, when left to grow 
freely, 1ncreaſes to that degree as to exclude all other 
Plants, which would conſequently be extirpated, un- 


| leſs the Inſet ſometimes prepared a place for them. 
And hence it is, that more ſpecies of Plants appear, 


when this Caterpillar has been, and laid watte the 
Paſture the preceding year, than at any other time. 

Bur all Plants, ſooner or later, muſt ſubmit to Death. 
They ſpring up, they grow, they flouriſh, they bear 
fruit, and having fnithed their Courſe, return to the 
Duſt again Aimoſt aii the black Mould which covers 
the Earth 1s owing to dead Vegetables. Indeed after 
the Leaves and Stem are gone, the Roots of Flants re- 
main; but theſe too at laſt rot and change into mould. 
And the Earth thus prepared, reſtores to Plants what 
it has received from them. For when Sceds are com- 


mitted to the Earth, they draw and accommodate to 


their own Nature the more ſubtle Parts of this Mould: 
So that the talleſt Tree is in reality nothing but Mould, 
wonderfully compounded with Air and Water, And 
from theſe Plants, when they die, juſt the fame kind 
of mould is formed as gave them birth. By this 
means Fertility remains continually uninterrupted : 
whereas the Earth could not make good its annual 
Conſumption, were it not conſtantly recruited, 

Is many cafes, the crufaccous Liverworts are the firſt 
Foundation of Vegetation. i heretore however deſpiſed, 
they are of the utmoi conſequence in the Economy of 
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Nature. When Rocks firſt emerge out of the Sea, they 
are ſo poliſhed by the force of the Waves, that hardly 
any Herb is able to fix its habitation upon them. But 
the minute cruſtaceous Liverworts ſoon begin to cover 
theſe dry Rocks, tho' they have no Nouriſhment but the 
little Mould and imperceptible Particles, which the Rain 
and Air bring thither. Theſe Liverworts dying turn into 
a fine Earth, in which a larger kind of Liverworts frike 
their roots. Theſe alſo die and turn to mould: and then 
the various kind of Moſſes find nouriſhment. Laſtly, 
theſe dying yield ſuch Plenty of mould, that Herbs and 
Mrubs eaſily take root and live upon it. 

Tuar Trees, when dry or cut down, may not remain 
uſeleſs to the world, and lie melancholy Spectacles, Na- 
ture haſtens on their Deſtrud ion, in a ſingular manner, 
Firſt the Liverworts begin to ſtrike root in them, after- 
ward the moiſture is drawn out of them, whence Putre- 
faction follows. Then the Muſhroom kind find a fit 
place to grow on, and corrupt them ſtill more. A par- 
ticular fort of Beetle next makes himſelf a way between 
the Bark and the Wood. Then a fort of Caterpillar 
and feveral other ſorts of Beetle bore numberleſs holes 
thro? the trunk. Laſtly, the Woodpeckers come, and 
while they are ſeeking for Inſects, ſhatter the tree already 
corrupted, and exceedingly haſten its return to the Earth 
from whence it came. But how ſhall the trunk of a tree, 
which is immerſed in Water, ever return to Earth? A 

articular kind of Worm performs this Work, as ſea-far- 
ing men well know. | | 

Bur Why is ſo inconſiderable a Plant as Thiſtles, ſo 
armed and guarded by Nature? Becauſe it is one of the 
moſt uſeful Plants that grows. Obſerve an heap of 
Clay, on which for many years no Plant has ſprung up: 
Let but the Seeds of a thiſtle fix there, and other Plants 
will quickly come thither, and ſoon cover the ground. 
For the thiſtles by their Leaves attract Moiſture from the 
Air, and by their roots ſend it into the Clay. and by 
that means not only thrive themſelves, but provide a 
| ſhelter for other Plants. 7 | 

I SHALL add only one Obſervation more, con- 
cerning the Difference between Natural and Artificial 

e things. 
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things. If we examine the fineſt Needle by the Microſ- 


cope, the Point of it appears about a Quarter of an inch 
broad, and in figute neither round, nor flat, but irreg u- 
lar and unequal. And the Surface, however ſmooth and 
bright it may ſeem to the naked Eye, is then ſeen full 
of raggednefs, holes and ſcratches, like an Iron Bar 
from the Forge. But examine in the ſame manner the 
Sting of a Bee, and it appears to have in every Part a 
Poliſh moſt amazingly beautiful, without the leaſt Flaw- 
or inequality, and ends in a point too fine to be diſcerned. 
by any Glaſs whatever. Aud yet this is only the out- 
ward Sheath of far more exquiſite Inſtruments. | 
A SMALL piece of the fineſt Lawn, from the diſtance 
and holes between its threads, appears like a lattice or 
hurdle. And the threads themſelves ſeem coarſer than 
the yarn wherewith ropes are made for Anchors. Fine 
Bruffels lace will look as if it were made of a thick, rough, 
uneven hair line, intwiſted or clotted together in a very 
awkard and unartfull manner. But a Silkworm's Webb 
on the niceſt Examination appears perfectly ſmooth and 
ſhining, and as much finer than any ſpinſter in the world 
can make, as the ſmalleſt twine is than the thickeſt Ca- 
ble. A pod of this Silk winds into nine hundred and 
fixty yards. And as it is two threads twiſted together 
all the length, fo it really contains one thouſand eight 
hundred and ſixty; and yet weighs but two grains and 
an half. What an exquiſite Fineneſs! And yet this is 
nothing to the ſilk that iſſued from the worm's mouth 
when newly hatched. | | 
Tu E ſmalleſt dot which can be made with a Pen, ap- 
pears thro' a Glaſs a vaſt irregular fpot, rough, jagged 
and uneven about all its Edges, The fineſt Writing (iuch 
as the Lord's Prayer in the compaſs of a ſilver Penny} ſeems 
as ſhapeleſs and uncouth, as if wrote in Rumi Characters. 
But the ſpecks on Moths, Beet:cs, Flies and other In- 
ſets, are moſt accurately circular. And all the Lines 
and Marks about them are drawn, to the utmoſt poſſibi- 
lity of ExaQneſls. | — | 
Ovr fineſt miniature Paintings appear befor: a Mi- 
croſcope, as mere Dau binps, plaiſtered on with a (rowel. 
Our ſmootheſt Polithings are ſhewn to be mere Rough- 
neſs, full of Gaps and Flaws. Thus do the works of 
8 Art 
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Art fink, upon an accurate Examination. On the con- 
trary, the nearer we examine the Works of Nature, even 
in the leaſt and meaneſt of her Productions, the more 
we are convinced, nothing is to be found there, but Beau- 
ty and Perfection. View the numberleſs ſpecies of In- 
ſets, what Exactneſs and {ymmetry ſhall we find in all 
their Organs? What a profuſion of. Colouring, azure, 
Green, vermillion ; what Fringe and Embroidery on 
every Part! How high the finiſhing, how inimitable 
the poliſh we every where behold ! Yea, view the Ani- 
malcula, inviſible to the naked Eye, thoſe breathing 
Atoms, ſo ſmail , they are almoſt all Workmanſhip : In 
them tco we diſcover the ſame Multiplicity of Parts, di- 


' verſity of Figures and variety of Motions as in the largeſt 


Animals, How amazingly curious muſt the internal 
Structure of theſe Creatures be. How minute the Bones, 
Joints, Muſcles and Tendons! How exquiſitely delicate the 
Veins, Arteries, Nerves! What multitudes of Veſlels 
and Circulations muſt be contained in this narrow Com- 
paſs! And yet all have ſufficient room for their ſeveral 
Offices, without interfering with each other. : 
Trae ſame Regularity and Beauty is found in Vegeta- 
bles. Every flaik, Bud, Flower and ſeed, diſplays a 
Figure, a Proportion, an Harmony, beyond the reach 


of Art. There is not a Weed whoſe every Leaf does 


not ſhew a multiplicity of Pores and Veſt le, curiouſly 
diſpoſed for the conveyance of Juices, to ſupport and 
nouriſh it, and which is not adorned with innumerable 
Graces to embelliſh it. 

Bur ſome may aſk, To what purpoſe has Nature be- 
ſtowed ſo much Expence on ſo inſigniicant Creatures? I 
anſwer, This very thing proves they are not fo inſignifi- 


cant, as we fondly ſuppoſe. This Beauty is given them 


either for their own ſake, that they themſelves may be 


delighted with it: Or for Oars, that we may obſerve in 


them the amazing Power and Goodneſs of the Creator. 
If the former, they are of conſequence in the account of 
their Maker, and therefore deferve our Regard. If the 
latter, then it is certainly our Duty, to take notice of, and 
admire them. bs Er 5 
IIx ſhort, the whole Univerſe is a Pi ure, in which 
are diſplayed the Perfections of the Deity, It ſhews not 
a only 
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only his Exiſtence, but his Unity, his Power, his Wiſ- 
dom, his Independence, his Goodneſs. His Unity ap- 
pears in the Harmony we cannot but fee in all the Parts 
of Nature; in that one ſimple End to which they are di- 
rected, and the conformity of all the Means thereto. On 
every ſide we diſcern either ſimple Elements or compound 
Bodies, which have all different Actions and Offices. 
What the Fire inflames, the Water quenches : what one 
Wind freezes, another thaws. But theſe and a thouſand 
other Operations, ſo ſeemingly repugnant to each other, 
do nevertheleſs all concur in a wonderful manner, to pro- 
duce one effect. And all are ſo neceſſary to the main 
Deſign, that were the Agency of any one deſtroyed, an 
interruption of the Order and Harmony of the Creation 
muſt immediately enſue. | | 

SUPPOSE, for inſtance, the Wind to be taken away, 
and all Society is in the utmoſt Diſorder. Navigation is 
at a ſtand, and all our Commerce with foreign Nations 
deſtroyed. On the other hand the Vapours raiſed from 
the Sea, would remain ſuſpended juſt where they roſe. 
Conſequently we ſhould be deprived of that uſeful Cover- 
ing the Clouds, which now ſcreens us from the ſcorching 
Heat: Yea, and of the fruitful Rains. So our Land 
would be parched up, the Fruits of the Earth wither, 
Animals die, thro' Hunger and Thirſt, and all Nature 
languiſh and droop. All the Parts of Nature 
therefore were conſtituted for the Aſſiſtance of cach other, 
and all undeniably prove the Unity of their omniſcient 
Creator. | | 

His Power appears in the whole Frame of Creation, 


and his Wiſdom in every Part of it. His Independence is 


pointed out in the inexhauſtible Variety ot Beaſts, Birds, 
Fiſhes and Inſects: And his Goodze/s, in taking care of 
every one of theſe, opening his hand, and filling all things 
living with plenteoujneſs. | 
Every thing is calculated by divine Wiſdom, to 
make us wiſer and better. And this is the ſubſtance of 
true Philoſophy. We cannot know much. In vain 
does our ſhallow Reaſon attempt to fathom the Myſteries 
of Nature, and to pry into the ſecrets of the Almiphty, 
His Mays are paſt finding out. The Eye of a little Worm 
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1s a ſubject capable of exhauſting all our boaſted ſpecula- 

tions. But we may love much. And herein we may be 
aſſiſted by contemplating the Wonders of his Creation, 
Indeed he ſeems to have laid the higheſt Claim to this 
tribute of our Love, by the Care he has taken to mani- 
felt his Goodneſs in the moſt conſpicuous manner, while 
at the ſame time he has concealed from us the moſt cu- 
rious Particulars, with regard to the Eſſences and Struc- 
ture of his Works, And to this our Ignorance it 1s 
owing, that we fancy ſo many things to be uſeleſs in 
the Creation, But a deep Senſe of his Goodneſs will 
ſatisfy all our Doubts, and reſolve all our Scruples. 


The End of the Fin Volume. 
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AGE 7, for Phythageras, read Pythagoras, and ſo P. 14— 

P. q, r. Thales Mileſius, without a „—P. 12, r. illuſtrated 
P. 13, r. Torricellius—P. 14, r. Tycho—P. 29, for the, after the 
Cornea, put a. —P, 30, r. ſtronger on black. r. acutely. r. Vibra- 
tion P. 32, for Term r. Form P. 35, r. Vet this is not by the 
Tecth properly P. 40, for disjointed, r. jointed—P, 41, r. Mi- 
croſcope ib. r. of the Head firſt, in the Note, 1. 6— P. 42, r. oſſi- 
fied—P. 44, for peculiars r. peculiar—P, 47, r. Nocera— P. 49, 1. 
2, dele in P. 53, r. limpid. r. Colli ſion— P. 55, r. Exerciſes—P. 
59, 1. 1, r. prevents P. 62, for ſhort r. ſoft P. 63, r. Teeth, the 
—P. 65, r. Meſentery—P, 68, r. Effluvia. r. Supplement —ib. r. 
Gift- P. 69, r. Dexterity—P. 76, r. conftitute—P. 78, r. receding 
—P. 83, r. Fluids—P. 84, 1. 3, r. ſpring. r. Schirrhus's. r. the 
Animal Spirits P. 96, r. Microſcope - P. 100, r. Structure bp. 
104, r. timorous—P, 108, r. violence P. 110, r. Materials P. 
112, r. Year 1738, r. were -P. 113, r. Mareg rave P. 116, dele 
to and fro -P. 118, r. timorous—P. 119, r. folid—P. 120, r. 11. 
IT—P. 129, r. ſhews, r. better. They—P. 132, for fincones r. 
fir-cones—P, 133, 1. penult, r. loſe—P, 138, l. 1, r. Microſcope 
P. 139, 1. 5, for his r. Him— P. 141, dele 7—P. 151, 1, 5, r. 
Materials P. 155, l. 12, r. is thus—P, 159, 1. 8, r. unneceſſary. 
1. 9, r. reflection. I. 24, for and r. At. r. Microſcope—P, 161, r. 
will know—P. 162, r. ſwim. r. Polar—P, 172, 1. 34, r. contain 
P. 173, I. I, r. flatteſt— P. 179, l. antepen, r. Incifion—P, 180, 
r. before. The- P. 185, r. down a thread P. 186, r. attach 
P. 188, I. 7, r. in it,. — P. 189, r. Hartſceker. r. Pea- colour P. 192, 
for their r. your —P. 196, r. is that— P. 199, r. ſurprizing to ſee 
—ib, r. ſilk enter into.— P. 200, l. 7, dele the P. 203, 1. 10, r. 


Microſcope, — ib. I. 16, r. Tufts -P. 204, Notes, r. he ſoon inferred 


P. 206, 1, 31, for their r. its—P. 209, I. 5, for a, put a. — ib. 
J. xo, r. in the Shape —ib. I. 19, for longer r. larger P. 218, 1. 17, 
r. Sorts—ib. I. 32, r. Cold—P. 219, J. 15, r. but as they — P. 221, 
J. 6, r. include P. 224, 1. 11, r. artificially—P, 22 5, r. Luſtre 
P. 228, 1. 32, for ſhould r. ſhall- P. 237, r. Fibres— P. 238, r. 
ſome of the woody Parts P. 239, for two thick r. too thick—P, 
242, r. Microſcope -P. 243, l. 27, for ſerve r. ſave - P. 246, r. 
Autumn — P. 249, l. 35, for a? put a, —P. 256, Notes, 1. 5, r. 
move at eaſe— ib. I. 10, r. in the Fluids P. 2 57, r. Kernels P. 
261, r. excretory—P, 267, r. coralline—P. 271, l. 13, for Theſe 
r. The—P. 273, l. 21 and 22, for it r. they, and for its r. theirs— 
P. 274, 1. 11, for within r. with—ib. 1. 39, dele the P. 275, r. 
Principles. r. diffolution—P. 276, 1. 28, for Theſe r. the- P. 
278, 1. 27 and 29, for Stamina r. Stigmata, | 
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